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PREFACE. 



X HE Art of Perspective is moft elegant and agreeable: It 
affords great entertainment to men of leifure, and is the very foul of 
painting ; without which a Painter can never be a mafter in his 
profefCon. It is this muft conduct him in the difpofitions, heights, and 
proportions of his figures, buildings, and other obje£ts. It is this 
muft fhew him what colours are to be deep or faint, vivid or dull; 
where each is to be applied; what parts to be highly finiflied, and 
what flightly touched; where light .is to be beftowed, and where 
diminiihed. In a word, it is this begins and compleats the paint- 
ing* Without the afliftance of Perspective, the beft mafter muft 
make as many faults as ftrokes ; efpecially in buildings with their 
enrichments. In which particulars I find fome reputable painters fo 
greatly defective, that this has been one confiderablc motive to my 
undertaking the following work : Wherein their errors will be fhewn, 
without naming the authors; and novices inftradted how to avoid 
the like. The moft confummate mafter is tied to the ftridt obfer- 
vation of thefe rules, on pain of pleafing none but the ignorant : 
And an indifferent painter may be told this to his comfort, that if 
he make himfelf a thorough mafter of them, he will be able to 
do wonders. 

The Engraver in copper can no more excel without Perspec- 
tive, than the painter; as having every thing to exprefs with 
the graver that the other performs with his pencil. From Per- 
spective he muft learn where to lean heavily, and where lightly. 
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on his graver ; what ftrokes muft be funk deep, and what foftened. 
And his occafion for this art is more important, as his pieces multiply- 
to a much greater degree than thofe of the painter; and, if artfully- 
performed, will fpread his praife more : But, if otherwife, his failing 
will be the more notorious, and each print be a monument of the 
author's ignorance. 

The Sculptor and Statuary muft here learn the heights both 
for the high, low, and middle fight j the flopes and inclinations 
of buildings, and other bodies;^ the angle for the point of fight; 
and the proportions and dimenfions of all objedls, near and re- 
mote. 

By the fame art the Architect muft learn how to make his 
defigns intelligible in a little compafs ; How to raife one part, and 
leave the other in its plan, to ftiew the whole conduct and efFedt 
of his work. By the way, having mentioned architedture, I muft 
obferve of how much confequence it is, for fuch as pradlife Per- 
spective, to underftand the fundamental rules of that fcience; the 
fincft pieces of Perspective being thofe of great and magnificent 
buildings, raifed according to the order of columns ; the beauty 
whereof depends on their juft meafures and proportions, which muft 
be reprefented with the greateft exadtnefs, otherwife they will fhock 
and offend the eye. Ignorance in thefe things is not excufable, con- 
fidering with how much cafe they may be learned in Vitruvius^ Vignola, 
Scamozzif and fome others. 

To know the orders of columns and their charafters, is not 
enough: A draughts-man fhould likewife underftand all the ufual 
dimenfions of buildings, and the feveral parts ; as doors, windows, 
chimnies, &c. how to difpofe them to receive the light to advan- 
tage, and that no part may appear maimed, ufelefs, or ill fupported, 
and that there be a fymmctry and proportion running throughout 
the whole. Without fuch regulation, a piece of Perspective, in 
which noble ftrudures have a place, inftead of pleafing the eye will 
offend it. 

Goldsmiths, 
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Goldsmiths, Embroiderers, Tapestry-makers, Enamel- 
LERs, and even Joiners, and others who have occafion to make 
defigns, are under the ftridleft obligations to attain the knowledge 
of Perspective, if they would be eminent in their profeflions. . 

Many who defired to improve themfelves by the ftudy of this 
art, have aflured me, that they were difcouraged by the great num- 
ber of lines which nioft authors make ufe of to form, and find 
the places of their objects. Others have been deterred by number- 
lefs obfcurities in the rules and operations, and often perplexed from 
the inftrudions not being immediately annexed to the figures^ Now 
thefe complaints have warned me to be more clear and methodical 
in my inftrudions, and to place them fronting the copper-plates, 
fo that the Reader may have both the rule and the example in his 
eye at once. Through the whole I have accommodated myfelf to 
the capacity of learners ; not perplexing them with too many dc- 
monftrations, nor^ufing any words but fuch as may be readily un- 
derftood, at leaft'in the definitions. With the fame view I have 
followed the common cuftom of attributing qualities to certain 
things which really have them not* Thus, in confidering diftancc, 
or removal, 1 have been forced to fay, contrary to my own fen- 
timent, that it is the Pupil which receives the rays from objedts, 
as if they terminate therein ; whereas it is paft difpute, that vifion 
is performed on the Retina at the bottom of the eye ; and that the 
rays only pafs through the pupil in the way thither: which, to 
fome people, will appear a new language, and not eafily to be con- 
ceived. However, being aflured that fuch a piece of knowledge 
imported but little to the pradlice of Perspective, I have attributed 
to the pupil what really belongs to the bottom of the eye, the pro- 
per place of vifion, where ^ the images of all objedls are formed ; 
though there are others who refer this to the cryftalline. The 
Reader who requires farther fatisfadlion in this point, may confult 
Aquillo Scbeiner^ and Des Cartes. 

Though I have ftrained every nerve to render the fcience ea(y, 
X do not doubt but there are feveral will find fome difi^culty at 
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the beginning. But whoever can furmount the firft difficulties, 
may reft affured he will eafily underftand and pradlife the re- 
maining rules, provided he takes care to mafter one rule well 
before he tums over the leaf to another. The rules, in fome 
meafure, depend on each other : And a little trouble, at firft, 
will be abundantly recompenfed by the future eafe accruing from 
it. 

It will appear from the following table, that this work alone fuffices 
to carry you through all the ftages and degrees of Perspective, 
and to perform every kind of draught ; having recourfe to the feveral 
rules, and collating them together, to furnifh out the performance 
required. No doubt it muft be agreeable to any one, who deiires 
to produce a compofition of his own, to find immediately rules that 
will anfwer his purpofe : His fatisfadtion, affuredly, muft far tranfcend 
that of barely copying the defigns of others ; and, in cafe he be obliged 
to copy any other, he will do it with much more eafe and pleafure, when 
mafter of thefe rules, in which inftrudions are given for every thing 
that can occur. I take great pleafure in making new defigns, and in- 
venting new figures ; which I ftiould have made public, as my 
predeceflbrs have done, but that I was willing every perfon fhould 
participate in the pleafure of compofing from his own fancy ; 
having fumilhed him with all the means requifite thereto. Such as chufe 
to decline that trouble, will meet with defigns enough ready to their 
hand in Marolois^ Vredeman^ Urteffe^ and others, who have fliewn the 
politenefs of their genius in this way. 

So many fine performances, I doubt, have helped to render many 
of our painters too lazy to learn to do what they find ready done. All 
they afpire at is to copy them as well as they can ; which were ex- 
cufable, did they know how to do it with judgment : But their way 
is to copy without underftanding the rules of proportion and beauty, 
or, in other words, the rules of Perspective. And hence it is, 
that we have often as many different points in a painting, as there 
are objedts, lines, and returns. Some of them will let you fee the 
bottom of an objei^ that ihould only flicw the top ; and others, rather 

than 
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than be defedive, will {hew both. Others again, having feveral 
figures to ftiew in a painting, will make them all of the fame height : 
Though fometimes they vouchfafe to difpenfe with that rule, and make 
thofe in the fore-part lefs than thofe behind, to give room, as they 
tell us, for the hind figures to be feen : Which is to overturn both art 
and nature at once. ^ 

As to the order of this work, I have divided it into five parts. 
In the First are delivered a few definitions, demonftrations^ and 
reafons, which need no great ftock of mathematics to be underftood, 
and yet give a deal of light into the fubjedt. Thence I proceed to 
fhew the nature of the point of fight, points of diftance, accidental 
points, front point, and fide point ; vifual rays, diagonals, parallels, 
perpendiculars, and bafe line. The previous knowledge of which 
things is very neceflary to the eafy underftanding the inflrudlions 
that follow. In the Second Part * I giye the methods of ftiort- 
ning and diminiftiing plans divers ways ; with feveral forms of pave- 
ments, which ordinarily ferve for the foundations of Perfpedtive 
Draughts. Having given fufficient infl:rudtions for putting all forts 
of planes in Perspective, I proceed, in the Third pART-f-, to 
the elevation of divers objedls, beginning with the eafieft, which are 
cubes, and other bodies of feveral fides or faces. Thefe are followed 
by walls, doors, windows, ceilings, vaults, and ftair-cafes of divers 
forms ; all without ornaments, or mouldings, that the rules might 
be lefs perplexed with g number of lines which fuch enrichments 
would have rendered neceflary. After flicwing all the buildings in 
their fimplicity and nakednefs, I go on to furnifli them with co- 
lumns, cornices, and other omaments, which add a majefty and grace. 
The houfes all built to the roof, I Ihew how to put them in 
Perspective with variety of coverings: Then proceed to the infides, 
and give rules for the furniture, moveables, &c. Thefe are followed 
by inftrudtions relating to ftreets, gardens, trees, walks; which are 
pleafing objedts, and render the draughts very entertaining. This 
part is clofcd with two or three contrivances for drawing after nature, 

• Sec Page 19. f See Page 4a. 
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when the rules of Perspective zre not underftood. In the Fourth 
Part * is given the mcafures and proportions of figures, their pof- 
tures, lituation, and horizons, both for flat paintings and relievos. 
The Fifth and Last Part -f- confiders natural ihadows, whether 
projeded by the fun, torch, candle, or lamp. 

• 

When the Perspective of a building, garden, range of trees, 
palifade, or the like intermixed with figures, is intended, I would 
recommend it to you, to iketch out what relates to the Per* 
spective with a pencil in the firft place; which done, you will 
proceed with more aiTurance to fix the heights of figures, and other 
circumftances. 

One thing fome people will find to cenfure in this work, namely. 
That the points of diftance in all my figures are too near the point of 
fight. But if this be a fault, it is a voluntary one. For my defign 
being to teach, it was ncceflary every thing ihould be fliewn, and the 
reader led to fee where fo many lines were to terminate ; otherwife he 
would have been left to his own conjedures. It is fuflScient that I 
diredl the learner to place them farther off ; and even Ihew the Jaws 
and occafions thereof. Nor can it be fuppofed I fhould have 
fcrupled making them more remote, had not other conliderations pre- 
vailed with me : One of which was, to render the book as con-- 
venient, and cheap as pofiible. Had I followed the advice of fome of 
my friends, I fhould only have given a fingle infbrudtion in each leaf ; 
which would have fwelled the book to about thrice its bulk, without 
rendering it a whit the more intelligible* 

Some people afFed: to conceal the names of the authors they have fol- 
lowed ; and, as has been well obferved of a certain one, pilfer from 
private perfons what they give to the public. For my own fhare, I 
confcfs, that having propofed to write a little treatife of Perspective, 
I was willing to fee as many authors as I could on the fame fubjedl ; 
nor made any fcruple of borrowing from any of them what I found to 

* See Page 122. f See Page 129. 
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my purpofe, with an intention of making an open reftitution of all 
my private thefts to the Public. The firft writer of any account is 
George Reich, in the Tenth Chapter of his works. The next, Vi£lor^ 
a canon of Toul, who gives us a number of good figures, but is too 
fparing in his inftrudions. After him comes Albert Durer, who has 
left us fome rules and principles, in the Fourth Book of his Geometry. 
Then J. Coujtn, who has an exprefs Treatifc on the Art of Perspec- 
tive, wherein are many valuable things. After thefe come Dan 
Barbaro, Vignola, Serlio, Du Cerceau, Sirigaty, Solomon de Caus, Marolois, 
Vredement, XJrieJfe, Guidus Ubaldus, Pietro^ Acolty, the Sieur de Vau-: 
Itzardy the Sieur Defargues, and lately Father Niceron, a Minim: 
All whom I have read one after another, and not without admiring 
their great and happy induftry in the fervice of the Public i efteem- 
ing it fufEcient honour for me to imitate what they have done, and 
to be the unknown copyift of their works. Befides thofe already 
recited, there are many others whom I have never fecn ; which mul- 
titudes of authors muft be allowed an argument of the great efteem 
the art has always been in, as well as the fuperior regard paid to 
it by the prefent age. On this confideration, I cannot doubt but 
the following work will be favourably received ; efpecially as it 
brings along with it feveral new rules and inftrudions, for putting in 
Perspective any of the objedls our fenfes are ordinarily conver- 
fant about ; and, by confequence, of truly performing whatever relates 
to that Art. 
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TABLE 

DIRECTING TO 

THE SEVERAL PARTS AND MEMBERS WHEREOF ANY 
PERSPECTIVE DRAUGHT IS TO CONSIST. 



A Cube *wevDed 
in Front, and 



Walls and Pali' 
fades. 

Jnfide of a Room. 

The Walls. Doors. 

Windows, Chim' 
ney. Pavement. 
Ceiling. 



Stdr-cafe. 
Moveables. 



hftde of a Cbitrch. 

Windows. 

Filafters. 

Columns. 

ratdt. 

Dome. 

Cornices and 

Mouldings. 

Altars. 



Outjides of 
Buildings* 



JTERSPECTIVE muft begin with plans, and, of courfc, with fuch as 
are the moft fimple and eafy ; among which is the fquare, or cube. The 
method of making the plan is fliewn in page 19, and that of its elevation 
in page 44, 49. If an angular view be required, its plan is given 
in page 20, and its elevation in page 50. 

To raife the walls of a houfe, or the palifades of a garden, &c, fee 
the plans and elevations, page 51 , 52. 

Such as require the infide of a hall, or chamber, in a front view, muft 
take the fame page 5a for the walls ; the following page for the doors ; 
page 54 for the windows ; and page 77 for the chimney. The pave- 
ment they will find in page 3c , 32, 33, and 34. The ceiling is fhewn 
in page 55, 56,57, and 58. If a door is to be open, you have your 
inftrud:ions in page 53, and the page following gives a window or 
cafement open. The fame rules are to be obferved when there are two 
or three ftories over each other, as in page 76. To afcend to thefc 
ftories, ftair-cafes are fumiftied in page 82, 83, and 84. 

Houfes viewed on the infide, are ufually feen furniftied with move- 
ables ; moft kinds whereof are fhewn in page 96 — 103. The propor- 
tions of figures to be placed therein are found in page 12a, 123, 
124, 125. 

To fhew the infide of a church, the plan muft be put in perfpedtive, 
according to the inftrudlions in page 37, or 41. The walls to be raifed, 
from page 5 1 • The windows are conftrudled by the fame rules as the 
arches of page 62, or 54* Pillars and pilafters are to be taken from 
page 48. Columns from 87. A vault, or vaults, from page 68—72. 
And a dome, or cupola, from page 74, 75. To enrich it with cornices, 
mouldings, and other ornaments, have recourfe to page 88 — 92. For 
altars, to page 104. 

For outfides of buildings : The doors and windows arc per- 
formed as in the infides, fee page 53, 54, and 106. When raifed 

to 
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to the proper height, the method of roofing and covering them will be 
found in page 107, 108. And if a cornice or other ornaments be re- c«r»v#. 
quired, you have them in page 88 — 92. Arched galleries, both within CaOiriis. 
and without fide, are fhewn in page 63, 66, and 67. 

If a whole ftreet be required, you muft multiply the houfes on either 
fide, as in page 109. When houfes are made pretty deep within the Houfis far ^. 
draught, fee page 1 10. In large fquares, &c. apyramid may be eredled, Pjr^d> 
as in page 144. Or fome ftatue, figure, or a pedeftal, as in page 91, 
and 124. 

When a building is to be viewed by the angle, you may take its plan Buildings 
from page 19, 30, and 111. and manage the elevation as taught in ^ 
P^gc 5o> ^nd III. which give rules foir doors and windows therein. 

Gardens in perfpedlive are exceeding agreeable. Their plans are to GartUns. 
be made as in page 35, 38, or 113. If arbours be required, you are 
fupplied from page 60, or 61. If palifades, look to page 51, and 52. PaUfades. 
And if you prefer a grove, thicket, or walk planted with trees, page 1 1 2 efrms. 
furniflies variety of each. If fountains, or jets d^eau be wanted, page 29 P^^^^ohu. 
gives a bafon, and its elevation is performed as in page 73. - For fquares, 
or beds, fee page 35, or 38. For polygons, 45, or 46. For placing 
ftatues, or figures in a garden, take the meafures from page 122, or 125. 
For grotto's, or niches, fee page 74. For an afcent out of one garden 
into another, you have divers forms of fteps in page 78, 79, 80, 81. In 
fine, you are at liberty to chufe whatever pleafes your fancy, and may 
range them all in the fame piece, provided you avoid confufion, and ob- 
ferve the due fymmetry and proportions. 

If you would have open ftiops, without any fixtures, yoii are fur- stops. 
niflied in page 55. If you require them fitted up with drawers, 
boxes, &c. look to page 95, and 105. ^^^"^ 

Amphitheatres were anciently of more ufe in paintings than at prefent, Ampmeatres. 
for which reafon I have chofe to omit them : And yet ftiift might be 
made, by taking the plan in page 29, and adding more circles, accord- 
ing to the number of ftories intended. To raife the ftories, you are to 
ufe the line of elevation in page 75. 

For fortifications, you have the method of diminiftiing their plans in ^^^^Mfions. 
page 39, and the method of raifing them in page 1 14* 

To give the ftiadows to bodies of all kinds, both thofe occafioned by 
the fun, candle, and torch, is fliewn from page 129, to the end of the 
book. 

See particulars in the following Contents. 
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DEFINITIONS. 

1* Perspective is the art of defcribing on a.pUrn furface the true re- 
prefentation or appearance of any ^iven obie£l, as teen from one determinate 
point for any riven diftance and neight of the eye. 

2. The perlpeflive table^ or plwe, is that furface whereon the pifture of the 
objed is formed^ according to tne rules of perfpettivc, as A B C F. See Fig. i . 

3. The geometrical or ground plane is that furface whereon the perfpec- 
tive table is fuppofed to Itand, as G I K L. 

4. The height of the eye is equal to the length of a perpendicular let fall 
from it to the ground plane, as £Ha 

5. The diftance of tne eye from the pifture is equal to the length of a per- 
pendicular drawn from the eye to the perfpefilive table, as E D. 

6* The common fe£iion of the perfpe6iive table with the ground plane i& 
called the ground line orfeGdon, as A B. 

• 7. The horizontal line is a line in the perfpe£tive table or pifture, parallel 
to the feftion or ground line, and of the height of the eye above it, as M D N. 

8. The principal ray is the line drawn from the eye perpendicular to the 
table, and is therefore equal to the diftance of the eye from the table, as ED. 

9. The diftance of any point in the ground plane from Ae table is a per- 
pendicular drawn from that point to the ground Ijne or feftion, as Q T. 

10. Direfil parallel lines are liich as cut the ground line or feclion at right 
angles, as Q T and SO. 

I I. Oblique parallel lines are fuch as cut the ground line or feftion at ob- 
lique angles, as A T and Y Z* 

12. Tranfverfe 
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12. Tranfvcrfe parallel lines are thofe lines which cut the dire£l parallel 
lines at right angles, as P R and Q S. 

13. Radial lines, or vifual rays, are fuch as run up from points on the 
ground line, and unite in fome certain point in the horizontal line, namely, 
cither in the point of fight or in an accidental point, as D T, D Z, D O. 

14. The point of fight is that point in the pifture, which is found by draw- 
ing a perpendicular from the eye to the perfpedive table or pifture, in which 
all the dire£l rays concur, as the point D. 

15. The accidental point is that point in the pifture, where lines that fall 
obliquely on the ground line or feftion, but parallel amongft themfelves, unite 
or concur as the aireft rays do in the vifual point, as the point E. See Fig, 2. 

16. The point of diftance E is a point in the horizontal line of the table or 
pifture removed as far diftant from the vifual point D in the 2d figure, as the 
eye at E in the firft figure is diftant from the table or pifture A B C F, namely, 
DE. 

17. The point of incidence is a point in the ground line or feftion, where a 
perpendicular let fall from any point in the geometrical plane interfefts it, 
as the point, TorZ. See Fig i. 

18. The perfpeftive of any point is that point in the piflure, where the vi- 
fual ray drawn from the eye at E to any point, as P, in the geometrical or 
ground plane, interfefts the pidture or table, as the point p. 

19. The perfpeftive of a line is the common feftion of the table or pifture, 
and the imaginary plane formed by an infinite number of rays flowing from the 
eye at E, and falling upon every point of the line R S to be reprefented, as the 
liners, 

20. The perfpe£tive of any plane figure is the feftion of the cone or pyramid 
of rays, whofe vertex is the eye, and bafis the figure propofed, made by the 
plane of the table or pifture. 

21. The perfpeftive of any folid upon the table or pifture is the aggregate 
of the perfpefctive of all the planes whereof the folid is compofed. 

22. ITie optic angle, under which any objefcl appears, is formed by two lines 
drawn from the centre of the eye, to the two extremities of the objeft, and 
here it is to be noted, that the moft convenient diftance of the eye, from the 
Extremities of the objefct ftiould be nearly equal to the longeft dimenfion of 
the objefcl, whether breadth or height. 

For as the beauty of perfpefctive depends upon the point of diftance, fo the 
eye ou^ht never to be placed too near the objefct, nor too far from it, but at a 
convenient diftance ; and never nearer to the objefct than one half of the largeft 
dimenfion, for in this fituation the vifual angle will be a right angle or 90 de- 
grees ; and as this is the largeft angle that the eye can welldifcover at one caft, 
10 if it be made lefs than 45 degrees, the objefcl will be too much contrafcted, 
and the vifual angle wmII be fo fmall that the returns in buildings would not be 
diftinguiflied, and the whole would appear confufed, and therefore when the 
vifual angle is about 60 degrees, which agrees with the above mentioned limi- 
tation, then the objefcl is feen with the utmoft advantage, and confequently in 
all perfpefctive defigns they ought to come as near this fituation as pomble. 

C 23- When 
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23. When the projeftion of any objeft is made on a plane parallel to the 
horizon by rays parallel and perpendicular to the fame plane, the reprefentation 
of the obje£l in this cafe is called the Ichnografihy of the figure propofed, whence 
the bafe, bottom or platform, whereon a body or building is ere£led, is called the 
ichnography of that building, fo that to projeft the ichnographic reprefentation 
of any building is to draw the exack ground plot of the fame building ; thus 
the geometric ichnography of a column is a circle, of a pedeftal isafquare,&c. 

24. When the projeftion is made on a plane perpendicular to the horizon 
by rays parallel and perpendicular to the plane upon which the objefl: is repre- 
fented, the reprefentation in this cafe is called the Orthography of the figure pro- 
pofed ; thus the upright front of any building or objeft is called the ortho- 
graphy of that objeft or building, fo that to draw the orthographic reprefen- 
tation of any objeft or building, is to draw the exadl front of the objed or 
building as it really is and appears to be. 

25. But when the reprefentation or proiedion of any objedt is made bv rays 
flowing from the feveral parts of the objeft, as the front, top or bottom, iide or 
fides, and uniting in one point where the eye is fuppofed to be placed, the Re- 
prefentation of this objeft (upon a plane placed before the eye (landing at right 
angles to the line drawn from the eye perpendicular to the objedl, and) formed 
by the interfe<flion of the feveral rays with this plane, is called the Schenography 
of that objedl, fo that to draw the fchenographic projection or reprefentation 
of any obje£t, is to draw the projedlion or reprefentation of the feveral parts of 
thatobjea, as they will appear to the eye fituated at a convenient diftancefrom 
the objedt upon a plane placed perpendicular to the horizon, and in a proper 
fituation to receive the objeft ; and how this is to be done, is the proper bufinefs 
of Perspectivje. 

AXIOMS. 

1. The common interfeftion of two planes is a right Tme. 

2. If two right lines meet in a point, a plane may pafs through them both. 

3. If two or more right lines are parallel to each other, they will all be in 
the fame plane ; that is, if a plane pafs through any two of thefe, it will pafs 
through all the reft. 

4. If two or more parallel lines are cut by another right line, there may be a 
plane that will pafs through them all. 

5. If two parallel planes are interfefted by another plane, their interfefilions 
will be parallel to each other. 

6. Lines parallel to the fame right line, or to parallel lines, are parallel one 
to another ; conceive the fame of paraillel planes. 

7. Every point in any right line is in any plane that line is in. 

8. A fpace feen under a lefs angle appears lefs,and the fame fpace feen 
under a bigger angle appears bigger, and confequently fpaces feen under equal 
angles are equal amongft themfelves. 

Note. In this Axiom we fuppofe the fpaces viewed ftand at right angles to 
the axis or principal ray ilTuing direftly from the eye, or, which is the fame 
thing, that they are parallel to the perfpeftive table, for in other cafes, where 
the diameter of the obieftis inclined to the table, it will not hold good. 

THEOREM L 
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THEOREM I. 

If the eye be placed any where between two harallel right lines y the farther thefe 
lines are produced from the fight y the nearer they will feem to approach each other. 
See Fig. 3. 

Let S reprefent the feat of the eye, E M and Q N the two given parallel 
lines, and S V the axis or principal ray, through the points A, C, and M, draw 
the lines A B, C D, and M N, perpendicular to the principal ray S V, and thefe 
lines will be parallel and equal to each other. Alio from S, the point of fight, 
let the rays S A, S B, S C, S D, S M, S N, be drawn. 

Demonjlration. Becaufe the right angled triangles S Q B, S Q D, have the per- 
pendicular S Q common to them both, but have the bafe Q D of the triangle 
SQD, greater than the bafe QB of the triangle SQB, therefore the angle 
S D Q of the triangle SQD, will be lefs than me angle S B Q of the triangle 
SQB; confequently the angle PSD, which is equal to S D Q, will be lefs 
than the angle O S B, which is equal to S B Q, and confequently the double 
of the angle PSD, or the angle C S D, will be leffer than the double of the 
angle O § B, or the angle A S B, wherefore the line C D, will appear lefs than 
A B, by the 8th axiom, and confequently the points C, and D, of the paral- 
lels E M, and QN,will appear to the'*eye placed at S, nearer than the pomtsA 
and B of the fame parallels E M, and Q After the fame manner it may 
be proved that the line M N, which is placed farther off from the eye at S, 
than the line C D, will appear lefs than C D, and confequently the points M, 
and N, will feem to approach nearer to each other than the points Cand D, 
which are nearer, and that the fame line M N, being placed at a greater dif- 
tance than S V, from the point of fi^ht, will appear lelTer, and confequently 
the points M, and N, in the laft Situation will feem to approach nearer to each 
other than in the prefent fituation, and thus fucceflively, till at laft the line 
M N will appear indefinitely fmall, and the Points M and N will feem to come 
together. 

Let us now fuppofe the eye, fee Fi^r^the 4th, placed above the plane paf- 
fing through the given parallels, and let E M and Q N be the parallels them- 
felves. 

From H, the middle point of the line E Q,^re£l the perpendicular H S, equal 
to the height of the eye above the plane, then will S be the place of the eye ; 
from the point S draw the rays S E, S Q, S A, SB, &c. Wow becaufe the 
angles SEA, and S Q B are right angles, the hypothenufes, or rays S A, and 
S B, will be longer than the perpendiculars S E, and SQ ; and inafmuch as 
both triangles have the fides S E, and S Q, equal to each' other, it follows that 
the angle Q S E will be greater than the angle B S A, and confequently the 
line A B will appear lefs than the line E Q, oy axiom the 8th, and the points 
A, and B,will feem to be nearer toeach other than the points EandQ, and by the * 
fame way of reafoning it will follow, that the angle DSC will be lefs than the 
angle B S A, confequently the line C D, will appear lefs than the line A B, 
and the Points C, and D, will feem to come nearer to each other than the. 

C 2 points 
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points A, and B, &c. which was to be demonftrated : And the fame confe- 
quences will follow if we fuppofe the point S placed below the given plane of 
parallels. 

Let us now imagine a plane, as E M N Q, to pafs through the parallels E M , 
and Q N, it is manifeft that to the eye placed in the plane itfelf, or above or 
below it, as in Figure the 4th, the two extremities M and N, which are fartheft 
from the eye, will appear the neareft to each other, and the farther they are 
produced the nearer they will approach, till at laft, being indefinitely produced, 
they will feem to meet in a point, and the diftance will vaniQi. 

And the fame confequence will follow in whatfoever fituation the plane is 
placed, whether it be perpendicular to the horizon, or parallel to it, or inclined 
to it at any given angle. 

Hence we fee why rows of trees, of columns, of pilafters, why walls and the 
fides of buildings contraft themfelves and feem to grow narrower and narrower 
the farther they are extended from the eye. 

Hence we fee the reafon why floors and pavements of buildings feem to rife 
upwards towards the eye of the fpeftator, as is very vifible in long rooms or 
galleries, and why the cielings feem to fink gradually downwards towards the 
eye, whilft the fides of the fame building feem to come clofer and clofer, that 
the right Side feems to approach towards the left, and at the fame time the 
left Side feem to approach towards the right Side, each dimenfion growing 
lefTer and lelTer, and approaching nearer and nearer, the longer the room is, 
till at laft, if the length be indefinite, they will all vanifli into the vifual 
point. 

Hence we fee the reafon why the horizon appears higher than really it is, 
and that the convex furface or the fea, to an eye placed upon it, appears 
curved and protuberant, and different from what it really is itfelf. And, 

Hence we fee alfo the reafon why ftatues and piftures placed at a confider- 
able height above the eye, alfo why ornaments placed upon the tops of 
churches or other public buildings appear fo much fmaller than really they are, 
as well in breadth as in height, and hence are drawn rules for giving them 
their due proportion of magnitude, according to the feveral ftations allotted 
them, alfo for portraits drawn upon upon ceilings or fet up at any confiderable 
height, and for a great variety of appearances too many here to enumerate. 

Now inafmuch as the vifible magnitude of the lines A O, C P, M V, fee 
Figure the 3d, or their doubles, namely the lines A B, CD, M N, are as the 
tangents of the optic angles, A S O, C S P, M S V, to the feveral radii S O, 
S P, S V; or to their feveral diftances from the eye, it follows that the vifible 
magnitude of any objeft increafes or decreafes in its various approaches to or 
removes from the eye in a reciprocal proportion to its feveral diftances from 
it : And hence. 

The vifible magnitude of any body being given, and its diftance from the 
fpeftator, the true magnitude of the fame body may be found ; and on the 
contrary, the true or real magnitude of the objeft being given, its vifible mag- 
nitude at any given diftance may be determined; and hence we are taught to 
find of what magnitude any objeft ought to be made to appear of a given big- 
nefs at a given diftance. 

Thefc 
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Thefe laws extend to objefts that are placed above or below the eye, as well 
as to objefts that are placed upon the fame horizontal plane with the eye, pro^ 
vided they be placed at the fame diftance from the eye ; but if they are erefted 
perpendicularly over the plane, their altitudes muft be increafed in the propor- 
tion of the difference of the tangent of the angle of elevation, and the tangent 
of the facae angle of elevation increafed by the optic angle of the figure when 
viewed upon the horizontal furface, and confequently the higher any objeft is 
placed above the eye, the greater will be the difference between the tangents 
of the feveral angles of elevation, and the tangents of the fame angles of ele- 
vation increafed by the horizontal optic angle of the figure^ and confequently 
the greater mufl the real magnitude of the obje£t be made to appear of the 
fame bignefs as if it was placed upon the fame horizontal plane with the 
eye. 

THEOREM II. 

If any line in the objeSl be parallel to the ground Line, its perfJteBive in the piSlure 
will be parallel to the grouftd Line alfo. 

Let M N O P, fee Figure the 5th, be the pifture or perfpeQive table, S the 
place of the eye, and AB, parallel to the ground Line O P, tne line to be drawn 
in perfpe£tive. 

From S, the place of the eye, to the extremities A and B of the line A B let 
the vifual rays S A, S B be drawn to cut the perfpeftive table in the points a 
and b. If thefe points a and b be joined together by the right line a d, I fay 
this line a b in the table, which is the perfpeftive of the line A B the given ob- 
jedl, will be parallel to the ground Line O P. 

Imagine a plane as K A B L, to pafs through the line A B, and to fland at right 
angles to the plane C DR Q, nowbecaufethe lines a b, andAB, are the common 
interfeftions of the parallel planes M N O P, and A B K L, by the vifual plane 
SAB, they will be parallel by the 5th axiom, but A B is parallel to the ground 
Line O P by hypothefis, therefore its perfpeftive a b in the table will be parallel 
to the groundLine alfo, by the 6 th axiom,which was to be proved ; And inafmuch 
as the fame confequence will follow in whatfoever place of the plane C D Q R, 
the line A B is feated, provided it be parallel to the ^ound Line A B, or at 
whatfoever diflance from the eye the plane C D R Q is fixed, it follows that 
all lines that are parallel to the ground Line of any pi^Jlure will, when drawn in 
peripeftive, be parallel to each other and to the ground Line alfo. Again, be- 
caule the triangles Sab and S A B are fimilar, S X, will be to S x, as AB to a b, 
but SX, is to S X, as S Z to S E ; therefore, by a fimilitude of ratios, a b will 
be to A B as SE is to S Z, that is, the length of the perfpeftive line in any pic- 
ture is to the length of its original line, as the diftance of the eye from the pic- 
ture or perfpective table to the diftance of the eye from the plane of the ori- 
ginal objeft. 

THEOREM III. 

The perfpeilive of atty line, that is perpendicular to the ground Line in the original 
Jilane^ will, when drawn on the perffieSlive table^ mn up into the point of fight. 

Let 
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Let S, fee Figure the 6th, be the place of the eye, M N OP the perfpeftlve 
table, M N the horizontal line, E the vifual point, O P the ground Line, and 
P R the given right line cutting the ground Line O P at right angles in the 
point of incidence, P, I fay, if from P, the point of incidence, to E, the vifual 
point, the line EP be drawn in the pifture, the perfpeftive of every point R 
in the given line P R will be found fomewhere in the line EP in the.pifture. 

Produce the lines S E and R P to G and Q, and draw the line S Q, 

Becaufe S G and Q R are parallel, and the line EP interfefts them both in 
the points E and P, they will all be in the fame plane S QRG by the 4th 
axiom ; and becaufe the point of fight S, and the point R will be always found 
in this plane, the perfpe£live of the point R will always be found in the 
common interfeftion of this plane S Q R G, and the plane of the perfpedlive 
table M N O P that is in the line E P, and confequently in the point r, where 
the ray S R drawn from the eye at S to the given point R in the line P R 
interfefts the line EP drawn from the point of fight E, to the point of incidence 
P, and confequently if the point R were placed in the point P, the point P 
will be the perfpeftive at the point R, and the farther the point R is removed 
from the point P, the higher will its perfpedlive r be in the table, and the 
nearer will it approach to the vifual point E, till at laft, being removed at an 
indefinite diftance from the point of Incidence P, it will be projefted in the 
vifual point E, and confequently the line E P in the pifture will be the per- 
fpe&ive of the right line P R, drawn perpendicular to the ground Line O P 
in the original plane, and indefinitely produced ; which was to be proved. 

After the fame manner it may be proved that any other right line, as O D, 
indefinitely produced, that cuts the ground Line at right angles, will be repre- 
fented in the perfpe£tive table by the line E O, drawn from the point of fight 
E in the table to O, the point of incidence or point where the line O D cuts 
the ground Line. 

Whence it follows, that all ftraight lines in the original plane, that cut the 
ground Line at right angles, will, when drawn upon the perfpeftive table> 
meet or interfeft each other in the point of fight. 

THEOREM IV. 

The Jierffie£live of my line in the original Jilane^ that cuts the ground Line at oblique 
or unequal angles^ will be found in that right line that is drawn from the Jioint of 
incidence P, to the point A in the horizontal line of the tabky which is found by drawing 
a line^ as S K^from the eye at parallel to the original line P R, till it interJeEl the 
horizontal line of the table M N. See Fig. 7. 

Becaufe the lines S A and P R are parallel by hypothefis, and A P interfeds 
them in the points A and P, they will all be found in the fame plane S AP R by 
the 4th axiom, and confequently the perfpeftive of the point R will be found 
in the table in the point r, where the ray S R fhall interfedt the line A P, the 
common interfe£lion of the plane S A P R, and the perfpeftive table M N O P, 
and if the line P R be indefinitely produced from the point of incidence P, that 

is. 
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IS, if the point R be removed at an indefinite diftance from the point P, its per- 
fpeftive will be in the point of the table at A, that is, the line A P will be the 
perfpedtive appearance upon the table of the line PR produced indefinitely. 
• J c ^-^ ^^^^ manner it may be proved, that any other ftraight line, as OD 
indefinitely produced will be projedled on the perfpedive table into the right 
line A O, drawn from the point of incidence O to the point found A, whence 
it follows, that all ftraight lines that fall obliquely on the ground Line, yet if 
they be parallel amongft themfelves, they will all unite or mterfed each other 
in fome point in the horizontal line, and that point is called the accidental point ; 
and to find it. 

From the eye point S, draw a line parallel to the original line upon the ho- 
rizontal table, and w^here this line cuts the horizontal line it will give the 
accidental point. 

Hence it follows, that if the eye be placed any where in the line A S, pro- 
duced from A towards S, as far as you pleafe, the fame converging lines on the 
table, will be the perfpedtives of the fame parallels in the ground Plane, and 
hence innumerable points of fight may be aflTigned for viewing the fame pic- 
ture, and hence we have a folution of that perfpeftive paradox. That the 
fame reprefentation of any original objedl will be projefted on the table in the 
fame lines, though the eye ftiould change its place and diftance. 

This propofition is of very great ufe, and therefore ought to be thoroughly un- 
derftood, it being the main and principal foundation of all the pradlice in per- 
fpedtive and indeed the preceding or third theorem is nothing but a particular 
cafe of this general propofition. Though I have given it a place by itfelf for 
order's fake, fince when the lines on the original plane fall at right angles upon 
the ground Line, the point of concourfe of thefe rays will be found by drawing 
a line from the eye perpendicular to the pidlure, and this will necefl^arily give the 
point of fight to which all the lines, that fall perpendicularly upon the ground 
Line on the original plane muft neceffarily tend ; as has been proved in the 
third Theorem. 

And inafmuch as the line drawn from the eye to the point of diftance upon 
the perfpedive table muft neceflarily form an angle of 45 degrees, with the 
principal ray or the horizontal line, the containing fides of the right angle 
being equal, it follows that the diagonals of all fquares, one of whofe fides 
is parallel to the pidure, and ail other lines that form an angle of 45 de-^ - 
grees with the ground Line, will have the point of diftanCe upon the table 
for their point of concourfe; and where, if produced upon the table, they 
will all centre. 



THEOREM V. 



The JirojeElion or JierfpeBive of any line, that is perpendicular to the horizontal 
or ground Plane^ will^ on the pidure or perfpe£live table , be perpendicular to the ground 
Line. 

Let M N O P, in Fig. 8. reprefent the perfpedlive table, C D K Q the ho- 
rizontal or ground Plane, S the place of the eye, and A B the line to be pro- 
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jefted, which in the prefent cafe is fuppofed to be perpendicular to the hori- 
zontal plane C D K Q : imagine the plane R T Z X to pafs through the line 
A B, and to be parallel to the pifture M N O P ; now becaufe S B A is another 
plane interfering the two former planes, their common feftions, or the lines 
A B, a b, will be parallel to each other by the 5th axiom, but A B is perpen- 
dicular to the horizontal line X Z, therefore a b, if produced to G, will be per- 
pendicular to the ground Line O P, which is parallel to the line X Z, the ground 
Line of the plane R T Z X. w. w. d. 

And fince the fame confequence will follow if the line A B be fet upon any 
other point in the horizontal table, it follows that the perfpe£live reprefenta- 
tion of all lines, that on the ground Plane are erefted perpendicularly, will 
when projefted on the perfpeaive table be perpendicular to the ground Line 
and parallel to each other. And inafmuch as the line a b is to the line A B, as 
S b is to SB, that is, as S E is to S L, it follows that a b, the perfpe£tive of 
A B, is to its original A B, as S E, the diftance of the eye from the perfpeftive 
table, to S L, the diftance of the eye from the plane of the original object. 

Again, through the point a in the pifture, the perfpeftive of the point A in 
the ground Plane, draw x z parallel to the ground Line O P, to cut the rays 
S X, S Z, in the points x and z, then will x z in the pi£ture be the perfpcftive 
of the line XZ on the ground Plane, and becaufe, by the fimilitude of the 
triangles sax and S A X, it will be as A X is to a x, (o is S A to s a, and fo is 
S E to S L, and fo is a E to a S, and fo is a b to A B ; whence it follows that 
X a is to X A, as a b is to A B, that is, any perpendicular on the ground Plane 
is to its perfpeftive in the pifture, as any parallel on the ground Plane is to its 
perfpeftive m the fame pifture, fuppofing the Perpendicular and Parallel at 
the lame diftance from the pifture ; whence it follows, that if the Perpendicu- 
lar and the Parallel are both of the fame length, their perfpe£lives in the pic- 
ture will be of the fame length alfo. And this is a property of no fmall ufe in 
the praftice of perfpeflive ; for the length of any original parallel or perpen- 
dicul ar being known, it will be eafy, by the help of a feftor to give any 
part of a fcenographic projeftion its due dimenfions in any fituation upon the 
table. 

Again, if from any point S, in the line S F, confidered as the place of the 
eye, rays, as SpB, SqA be drawn to the extremities of the perpendicular 
A B, becaufe A B is to p q, as S B is to S p, that is, as S B is to S b, that is» 
as A B is to a b, itr follows that p q, and a b are equal : wherefore the diftance 
of the objeft and the eye from the table, continuing the fame, the perfpec- 
tives of the fame perpendiculars are equal to each other, whether the eye b^ 
placed at a greater or lefs height above the horizon. 

PROBLEM I. 

To find the feat in the perfpeSiive table of any given point in the original or ground 
Plane, the height of the eye, its diftance from the piEiure, and the diftance of the 'original 
point from the table, being given. 

Let M NOP, See Fig, 9. reprefent the table, S, the place of the eye, S F 
its height above the ground Plane C D K R, SE its diftance from the picture, 

Q the 
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Q the original point in the horizontal plane C D K R, and A Q its diftance 
from the perfpeftive table. 

From S, draw the line S E parallel to the horizon or perpendicular to the 
table, to cut the table in the point E, the vifual point in the table, and from Q, 
draw the line Q A perpendicular to the pifture M N O P, to cut the ground 
Line in the point A, the point of incidence. Now if a plane as T S F Q, be 
imagined to pafs through the lines, ST, F Q, it will cut the perfpeftive table 
in the line E A, their common interfeflion ; and in this line of the table will 
the perfpeQive of the point Q be found, and confequently in the point q the 
interfeftion of the diagonal S Q drawn from S, the point of fight, to Q, the 
given point on the ground Plane. Let us now imagine the plane of the per- 
Ipeftive table to revolve about the line E A, the common interfeftion of the 
two planes till it coincide with the plane ST QF, as in Fi^. lo. then will the 
point Q in the horizontal table coincide with the point Q m the ^ound Line, 
the point S or feat of the eye, in the plane S F Q T, will coincide with the 
point S in the horizontal line of the perfpedlive table, and at the fame diftance 
from the vifujl point E as it was from the perfpeftive table : In Fig. 9. in the 
like manner, the diftance of the point Q, in the ground Line O P, will be as 
far diftant from its point of incidence A, as it was in the horizontal plane from 
the fame point A, for by this revolution of the plane of the perfpeftive table, 
the points S and Q revolve about the centres E and A, and confequently 
always keep the fame diftance from them, but the line E A, the common 
interfeftion of the two planes M N O P, and S T QF becoming now the axis 
about which the plane of the table revolves, remains the fame immoveable, 
and confequently the feat of the point Q in the perfpeftive table, remains in 
the fame place as at firft before the plane was fuppofed to revolve, and is there- 
fore the true perfpedlive place upon the table : which being allowed, we (hall 
have this general rule. 

For finding the feat in the perfpedlive table of any point in the horizontal 
table, (See Fig, 10.) Namely, 

1 . From Q, the given point in the horizontal table, draw the line Q A perpen- 
dicular to the ground Line, to cut in the point of incidence A. 

2. Set off the diftance A Q, of the point Q, in the horizontal Plane, from the 
ground Line O P, from its point of incidence A in the fame ground Line, to Q. 

3. From E, the point of fight, to A, the point of incidence, draw the ray E A, 
and from S, the point of diftance, to the point Q in the ground Line laft found, 
draw the diagonal SQ, and where this interfefts the ray E A, laft drawn, as in 
the point q, it will give the perfpedlive in the table, of the given point Q in the 
ground Plane. 

Now as every line is bounded by points, and every furface by lines, and every 
folid by furfaces ; hence we are taught how to draw the reprefentation of any 
given objeft upon the perfpedlive table. And indeed the laws here laid down 
and demonftrated are fo general, that whofoever underftands them readily will 
fee the reafon of every ftep taken in drawing the fcenographic reprefentation 
of any original objed: upon any vertical perfpcftive table. 

D THEOREM 
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THEOREM VI. 

If tTie fierffieSlive table be inclined to the pane of the horizon at any pven angU, the 
prfjieSlive of any original line^ that is parallel to the ground Lifie, will m the perfpeElivt 
tahky be parallel to the ground Line alfo. 

Let MNOP, in Fig. ii, reprefent the perfpeciive table, inclined to the 
horizontal plane C A BQ, at an angle equal to MO A; let She the place of 
the eye, and A B a line parallel to the ground Line P O, whofe perfpedUve is to 
be drawn ; from S, the eye, let the vifual rays S A, S B, be drawn to the extre- 
mities A and B of the given line A B, to cut the perfpedive table in the points 
a and b ; now if thefe points a and b are connedled together by a right line a b, 
I fay, this right line a b, which is the perfpedtive of the original line A B, will 
be parallel to the ground Line OP. 

Imagine a plane, as R A B T, to pafs through the given line A B, and to be 
parallel to the plane of the table MNOP. 

Now becaufe the lines ab, and AB, are the common interfefilions of the 
parallel planes MNOP, and R A BT, by the vifual plane SAB, they will be 
parallel to each other by the 5th axiom j but the original line A B is parallel to 
the ground Line OP, by hypothefis, therefore ab, its perfpedive in the table, 
will be parallel to the fame ground Line O P alfo, by the 6th axiom, w. w. d. 

Hence it follows that all lines whatfoever that upon the ground Plane are 
parallel to the ground Line, their perfpeftives upon the pi£ture will be parallel 
to the ground Line, and to each other alfo* 

THEOREM VII. 

In any inclined plane ^ the perfpeBive of any line in the original plane, that being 
produced, will cut the ground Line at oblique angles^ will be found in the right line that 
is drawn from the point of incidence P, See Fig. 12. to the point A, in the horizontal 
line of the table, which is found by drawing a line as S A, from the feat of the eye at S 
parallel to the original line P R, till it interfeSl the horizontal line of the table M N. 

Becaufe the lines SA, and PR, are parallel by hypothefis, and AP aright 
line interfering them both, therefore a plane as SPRA will pafs through 
them all, and therefore the perfpe£lrve of the point R will be found in the 
table in the point r, the inteffeftidn of the diagonal S R, with the line A P, 
the common interfeftion of the plane of the table MNOP, and the plane 
AS PR; confequently, wherefoever the point R be taken, in the right line 
P R, its perfoeftive will be found fomewhere in the line A P, and confequently 
the line A P, in the table, will be the perfpe£live of the line PR indefi- 
nitely produced ; fo that in whatfoever part of the horizontal plane the line PR 
be taken, provided it always forms the fame angle with the ground Line, its 
perfpeftive upon the table will be always found in that right line which con- 
nefts its point of incidence P on the ground Line, with its accidental point 
A, in the horizontal line. 

If 
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If the line P R cuts the ground Line at right angles, its parallel S A will in- 
terfedl the table in the point of fight E upon the table ; wherefore in inclined 
planes, as well as vertical planes, as all lines that are perpendicular to the 
ground Line in the horizontal plane, when drawn on the perfpedtive table, do 
run up and unite in the point of fight, fo all other lines in the ground Plane 
that cut the ground Line when produced at unequal angles, will if they are 
parallel to each other, when projefted on the perfpeftive table, run up and 
unite in one common point ; whence it follows, that the height of the eye, and 
its dittance from the inclined plane being known or given, the perfpeftive 
reprefentation of any original ground Plane is drawn on the inclined table by 
the fame method, and after the fame manner as it is done upon vertical 
tables. Let it therefore be required in 



To find the length of the principal ray intercepted between the point of fights and the 
ground Line ; or, which is the fame thing, the height of the eye in the inclined table, and 
its difiance from the table, the perpendicular height of the eye above the horizon, and the 



Let O P, fee Fig. 13. reprefent the ground Line, F Q C a line drawn at right 
angles to it, S the feat of the eye, S F its perpendicular height above the 
ground Plane, and Q E the inclined plane forming an angle with the horizontal 
plane equal to the angle E Q C. 

From Q, the point of incidence of the line E Q, in the ground Line, draw 
A Q perpendicular to the ground Line, and through S, the feat of the eye, 
draw S A E, parallel to the line F C, to interfeft the line Q E in E ; then will 
E be the point of fight in the inclined plane, QE the height of the eye, and 
S E the fpace between the vifual point E and the point of diftance S, whence 
the perfpedlive of any ground plot may be drawn on that plane. 



In any inclified plane, M N O P, fee Fig. 14, if from E, the poim of fight, through 
the point b, where the bafeY B, of the eye's perpendicular height S F, cuts the ground 
Line of the table, a line as E b, be drawn, and produced till it cut S F, the line drawn 
from the eye at ^, perpendicular to the horizontal plane C Q O V, produced downwards 
in the point D, I fay, the perfpeSlive of every lifie perpendicular to the horizontal plane, 
will be found in that right line in 'the table that is drazvn from the point D through the 
point of incidence made by a perpendicular drawn from the bafe of the elevated line on the 
horizontal plane to the ground Line of the inclined table. 

Let M N O Pbe the inclined perfpeftive table, O P its ground Line where 
it interfefts the ground Plane C R T Q, S the feat of the eye, S F its perpen- 
dicular height, E the point of fight in the table, AB a line perpendicular 
to the ground Plane> wnofe point of incidence b, is coincident with the foot 
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b of the principal ray E b drawn on the table ; now if the lines S F and Eb 
are produced till they interfeft each other in the point D, I fay, that if from this 
point D, through any other point of incidence, as x, in the ground Line, a right 
line as Dx z be drawn, the perfpeftive of the line Z X erefted perpendicu- 
larly over the horizontal plane, whofe point of incidence in the ground Line 
is X, (hall be found in this line z x in the table. 

Becaufe the lines S F D and A B W are parallel by hypothefis, a plane as 
S A B W D F will pafs through them, and becaufe the eye is feared in this 
plane in the point S, the perlpeftive of the line A B will be found upon the 
table in the line E D, the common interfeftion of the two planes, which line 
produced muft neceflarily cut the perpendicular S F, produced downwards in 
the point D, fmce they all lie in the fame plane S Y W D. 

ISow if from this point D, a line as D x be drawn through x, the point of 
incidence of the line Z X, erefted perpendicular over the horizontal plane 
C R T Q, I fay, the perfpedive of this line Z X will be found in the line Dzx. 

For becaufe the lines SD and Z X are parallel by hypothefis, a plane as 
S Z X D will pafs through them both ; and becaufe the eye is feated in this 
plane at S, the perfpeftive of the line Z X will be found on the table in the 
line xz, the common interfeftion of the two planes, which being produced, 
muft neceflarily cut the line S D in the point D, the interfetlion of the fame 
line S D with the plane of the inclined table produced, whence the perfpec- 
tives of the lines A B and Z X on the table, will be the lines a w, and z q, in- 
tercepted between the rays S A, S B, S X, and S Z flowing from the eye to the 
top and bottom of the given perpendiculars A B, and Z X. 

And after the fame manner may the perfpe£tive of any other line elevated 
perpendicularly over the horizontal plane be drawn on the table. 

For if we imagine a plane to pafs through the line S D, perpendicular to 
the horizontal plane indefinitely extended, and at the fame time conceive this 
plane to revolve about the line S D as an axis, it will during the courfe of this 
revolution, pafs through every line that ftands perpendicular to the horizontal 
plane, and the fuccefllve interfeftions of this plane with the plane of the table 
will be the fucceflSve perfpefllves of the feveral perpendiculars it fliall happen 
to pafs through ; and as all thefe lines muft neceflarily centre in the immove- 
able point D, as being common to every fituation of the revolving plane, it 
muft neceflarily follow, the eye remaining alfo immoveable, that the perfpec- 
tive of every line that is perpendicular to the ground Plane, will be round in 
that line in the table which is produced by drawing a line from this point D, 
through the point of incidence in the ground Line, made by a perpendicular 
drawn from the bafe of the given elevated line to the ground Line of the in- 
clined table ; which was to be demonftrated. 

Hence and from the rules demonftrated in theorem 6 and 7, the practice of 
-•drawing the perfpeftive of objefts of any kind upon inclined tables is eafily 
deduced. 

By viewing the figure, it is evident that the greater the inclination of the 
plane, the leffer will be the angle S D E, and the farther will the point D be 
removed from the horizontal plane C R TQ, till at laft when the plane be- 
comes 
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comes vertical the point of interfeftion D vaniflies, and the lines E b D and 
S F D become parallel, whence, as has been proved in the 5th theorem^ it fol- 
lows that all lines that are perpendicular to the horizontal plane will, when 
projefted on the table, be perpendicular to the ground Line alfo. 

Again, the farther the point of fight S, is removed from the table, the greater 
will be the diftance of the point of interfeftion D from the horizontal plane 
C R T Q, till at laft the eye being fuppofed at an infinite diftance, the line 
S F D will be removed at an infinite diftance from the pidture, alfo the point of 
interfeftion D will vanifh, and the elevation of all lines perpendicular to the 
horizontal plane will become perpefhdiculars to the horizontal plane of the 
table, which is the foundation upon which the Military or Bird's Jierffie£live is 
founded. 

Again, the lelTer the inclination of the table M N O P, the nearer does the 
point of interfeftion D approach to the point F in the horizontal table, the 
foot of the eye's perpendicular, till at laft when the inclined plane M N O P, 
coincides with the horizontal table C R T Q, the angle of incidence va- 
niflies, and the point of concourfe D coincides with the point F ; whence it 
follows. 

That in all horizontal or optical proje£tions> the perfpeftive of every line 
that is erefted perpendicularly over the horizontal table, will be found in that 
line of the table which is produced by drawing a line from the foot of the eye 
perpendicular through the bafe of the elevated line ; whence it follows, that 
the perfpeftive of all lines that ftand perpendicular upon the horizontal plane, 
will, if produced, unite or centre in one common point, namely, the point 
where a line let fall perpendicularly ftiall interfedl the horizontal table. 

THEOREM IX. 

- I/ihe plane of any original figure be parallel to the table ^ its perfpe5live will be 
Jimilar to its original^ alike ^ and alikejittiated. 

Let S, fee Fig. 15. be the feat of the eye, M N O P the table, H I K L the 
plane of the original figure A B C D. 

I fay, if the planes M N O P and H I K L are parallel, the perfoeftive ap- 
pearance abed upon the table fliall be fimilar to its original A B C D. 

For from S, the point of fight, draw the rays S a A, S b B, S c C, and Sd D. 

Becaufe the planes MNOP, and HIKL, are parallel, SAB is a vifual 
plane interfering them, therefore the common interfeftions a b, and A B will 
be parallel, therefore A B will be to a b as S B is to S b : And again, becaufe 
S B C is a vifual plane interfering the fame parallel planes, therefore their 
common interferons, namely the lines B C and b c will be parallel, there- 
fore B C will be to b c, as the fame ray S B is to the ray S b, wherefore by 
equality of ratios a b will be to b c as A B is to B C ; after the fame manner 
it may be proved that b c is to c d, as B C is to C D, and c d is to d a, as C D 
is to D A, whence the perfpeftive figure abed is fimilar to its original 
A B C D 5 which was to be proved : Whence it follows, that the optical or 

horizontal 
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horizontal perfpeftive of all plane figures that are parallel to the table, will be 
fimilar to their originals ; that is, thajt the perfpeftive of fqnare figures parallel 
to the horizontal or perfpedive table, will on the table be fquarc, alfo the per- 
fpeftives of circles will be circles, of hexagons will be hexagons, &c. 

Whence and from the laft corollary of the preceding theorem^ the reafons of 
all the appearances in horizontal perfpe£tive are manifeft, and as all fliadows 
are nothing elfe but horizontal projeftions of the feveral objects, the candle or 
Juminous body fupplying the place of the eye ; hence it follows that every ho- 
rizontal projeftion of any objedt elevated above the plane, is the projection of 
the ftiadow of the fame objevft, and conlequently the rules given for forming of 
one will ferve for forming the other. And inafmuch as the immenfe diftance 
of the fun is infinite with regard to any terreftrial objeft, hence it is that the 
rays that flow from the fun to form the folar fliadow are fuppofed to be parallel; 
and hence it is that every orthographic perfpeftive or any objeft elevated 
above the plane of the horizon, is the projection of the fliadow of the fame 
body, and confequently in drawing of one, you draw the other alfo ; and thefe 
feveral fliadows, when drawn upon the fcenographic table according to the 
rules of fcenographic projection, will exhibit upon the fame table the fliadows 
of all objefts drawn upon the picture. 

Again, inafmuch as the praftice of horizontal perfpe£tive proceeds after the 
fame manner as does the practice of fcenographic projections, fo in Jiroblemih^ 
firft:, page xxiv. 

If we fuppofe the eye in figure loth in S, the point of diftance in that cafe, 
and F Q to be the difl:ance of the eye from the given objeCt, the demonftra- 
tion for one will hold good for the other, and confequently, in proving the 
operation in one, you prove the operation in the other alfo. 

Though my principal view in this traS has been to render the demonftra- 
tions plain and concile, and the number of Theorems as few as poflible, yet at 
the fame time I have endeavoured to make them fo general, that I may venture 
to fay there is fcarce any operation made ufe of in the praCtice of the fevera 
kinds of PerfpeSlivey but what may be accounted for by fome one or other of 
the preceding laws : ITiis, together with the following treatife, which I look 
upon as one of the beft practical books that has appeared in the Englifi 
language, will, I hope, make the whole as compleat andufeful a piece as can 
be comprifed in a volume of this fize. 
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Definitions, Names, atid Terms of the Points, Lines and Figures ufed in the 

following Work. 

A Point is that which is conceived to have no parts ; fuch as A, Fig. i. There are three 
kinds of points ufed in perfpedive, called points of fight or view^ points of diftance^ and contingent 
or accidental points. 

A Line is a length without breadth ; fuch is A Fig> 2. There are five principal lines 
ufed in perfpeSive, namely, i. The line ofthebafcy called alfo the line of the plane j or the 
terreftrial liney as C D, Fig. 3. 2d. The perpendicular or plumb line, which, falling on another, 
makes the angles ♦ on either fide equal : fuch angles are faid to be right ones, and the line fo 
falling on the other called a perpendicular thereto. Thus, in Fig. 3. A B and E F, falling on 
C D, and making right angles in B and G. is a perpendicular thereto. 3. The parallel llnesj 
which, being continued on the (ame plane to infinity, never meet ; as the lines N and O, Fig. 6. 
The horizontal line is no more than a line drawn parallel to the terreftrial lines \ as lhall be 
{hewn in its place. 4. The diagonal line^ which is that drawn acrofs a figure, from one angle 
to another; fuch is K L, Fig. 10. 5. The occult line, which is either drawn in dots or dry, 
and is fuppofed not to appear when the work is finiflied; fuch is O N, Fig, 2. 

Aright Angle we have already faid to be that formed by a perpendicular. It is here 
reprefented apart, by E F G, Fig. 4. to fhew what it is the more diftinftly. Inhere are two 
other kinds of angles, which comprife all thofe that are not right ones : the firft, called obtufe^ 
are fuch as are greater than a right angle : as H L M, Fig. 5. The other, acutCj are lefs than 
a right angle ; fuch is H I K in the fame figure. 

A Term is the extremity or bounds of any thing : thus the points A and B, Fig. 2. are the 
terms of the line A B. 

A Figure is comprehended under one or more terms ; thus 7, 8, 9, 13, &c. are figures. 
A Square has its four fides equal, and its four angles right ; fuch is A B C D, Fig. 7. 
A Parallelogram, or long fquare, has its four angles right, but not its fides equal ; fuch 
is CDEF, Fig.S. 

An Equilateral Triangle confifts of three equal fides; as G H I, Fig. 9. 

The Section or Intersection of two lines is when they run acrofs, or cut each other 
in a point, as in Fig. ii. where A B and C D cut or interfeSi in E. 

A Curve Line is that which goes indire£Uy, or about, from one point to another; fuch is 
L M. Fig. 12. 

A Circle is a plain fieure, comprehended under one fingle line, called the circumference^ 
to which all lines drawn ^rom the centre are equal ^ fuch is B C D, in Fig. 13. And the point 
A in the middle thereof is called the centre. 

The Diameter of a circle is a right line B C, paffing through the center A, and dividing 
the circle into two equal parts. 

ARadiusIs any right line drawn from the centre of a circle to its circumference, as the 
.line A D. 

An Arch is anv part of the circumference, as B D C. 

The Chord of an arch is a right line drawn from one end of an arch to the other ; as B C 
is the chord of the arch B D C, and B D is the chord of the arch B D. 

Every Arch of a circle is meafured by its chord ; thus B D is the meafure of the arch B D, 
and B C, the greateft of all chords, meafures the arch B D C. 

An Oval, or Ellipsis, is an oblong figure, comprehended under one crooked, regular, 
but not circular, line ; fuch is E, Fig. 14. 

A Spiral, or Volute, is a line found by a revolution about one or two centres; fuch is 
J, Fig. 15. 

* An angle, the aperture or inclination of two right lines meeting in the fame plane, is ufually expreiTed by 
three letters \ the middle letter (hews the angle, aad the other two the lines that make the angle j as in Fig, 5. 
HL M is the obtufe angle L, and H L K. is the acute angle L. 
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Sequel of the Definitions, Names, and Terms. 



j\ TANGENT is a line, which being produced only touches or razes an 
objeft, figure, or line, without cutting it \ thus the lines A B are tangents to the 
circle C, in the points D D. I here add too kinds of lines j which have the 
fame denominations as the former, and yet have different effeSs, on account 
of the point of view : for the angle E A B is to be efteemed a right angle, 
and all the lines C C C, &c. to be efteemed as perpendiculars to the plane, as 
D F is ; and the lines A B, G I, and H K, as perpendiculars to the terreftrial 
line. All the lines drawn to the point of fight, whether from above or below, 
or from either fide, are called Rays, or Visual Rays. 

A Plan, Ichnography, or Ground-Plat, is a firft draught or defign of 
a work, reprefenting the traces or paths of its foundation on the ground, fo 
as t6 exhibit the extent, divifion, and diftribution of its various parts, in their 
feveral magnitudes and proportions, refpeftively, at one view. This is what 
I have reprefented in L and M. 

A Polygon is a figure containing feveral angles ; as L. 

A Degree is a fmall arch or portion of a drcle. Every circle is fuppofed 
to contain 360 degrees, and an arch is eftimated by the number of thofe degrees 
it takes up. Thus N O is an arch of 90 degrees. Aftrdnomers fubdivide each 
degree into 60 minutes, and each minute into 60 feconds, &c. But fuch fub* 
divifion has no place here. It is enough we know that degrees are thofe little 
divifions in the circle N O P Q, whereby all angles are meafured. To know 
their quantity, an arch is defcribed, having its centre in the point of the anglei 
From them we derive an eafy method of making all forts of polygons, namely^ 
by dividing 360 by the number of angles the figures are to confiftof. Thus, 
for inllance, if I would make a fquare, divide 360 by 4, the quotient is 90, 
which gives the riffht angle N M O: and fo for the reft. Such as are unac- 
quainted with arithmetic, will find geometrical methods of doing the fame in 
Jilate IV. 
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Methods of defcribing the Lines and Figures. 

i.TTo raife Jierfiendiculars : If it be in the middle of aline that a perpendicular 
is requirea, open the compaffes to more than half the length of the line, and 
fetting one foot in the point A, Fig. i. with the other ftrike little arches both 
above and below, as F and F : Do the like at the point E, and the two interfec- 
tions of thofe arches will give a perpendicular to the line A E. 

2. If the line be at the top or bottom of a draught or fia^er^ fo that arches cannot 
be ftruck both above and underneath, divide the line mto two, to get the point 
G, Fig. 2. and from the two extremes of the line, make arches interfering 
each other in H j then draw a line from H to G. 

3. To raife a perpendicular at the end of a line^ as at the point I of the line I K, 
Fig. 3. there are divers methods : The firft is that already delivered. But 
where room is wanting, one leg of the compaffes is to be fet in the point I, and 
with the other alarge portion of a circle L M is to be ftruck, and the compaffes, 
thus open, to be (et on the point M, and with the other leg the circle to be 
cut in the point N, half the arch M N being fet off from M towards O, gives 
the right anejle OIK. Or, without feeking for half the arch M N, from the 
point N, delcribe an arch P Q ; then, laying a ruler over the points M and N, 
draw a line, cutting the arch P Q in the point P, and raife a line from I to P ; 
which is the perpendicular rec^uired. 

4. Or thus : If you would raife a perpendicular from the point P, Fig. 4. take 
a point at pleafure over the line P S, as the point Q, and from this point de- 
fcribe a circle pafling through the point P, and cutting the line P S in fome 
place, as S ; then from S draw a line through Q to the circumference of the 
-circle T, and the point T gives the extreme of the perpendicular TP. A juft 
fquare fliortens all thefe operations. 

5. To let fall a perpendicular from a given point: From the point, as A, Fig.c,, 
defcribethe arch B C, cutting the given line E F in the points G H, from which 
points defcribe two little arches above or below, cutting each other in the point 
1 ; then from the point A let fall a line through I to the line E F, and it will 
be the perpendicular of the given point. 

6. From. a point given at the end of a line^ to let fall a perpendicular : Suppofe the 
given point K, and the line L M, Fig. 6. from K draw a traverfe line at pleafure, 
cutting the line L M in fome point, as N ; divide the line K N into two equal 
parts, and from the middle point O, draw an arch through K ; and from the 
point P, where the arch interfeds the line L M, draw the perpendicular K P. 

7. A parallel liney if truly drawn, will be a tangent to femi-circles drawn from 
points affumed in the other line: thus FG, Fig. 7, is parallel to H I, becaufc 
It only touches or razes the femi-circles L and K. 

8. To divide a line into equal parts : Suppofe the line be A B, draw another pa- 
rallel thereto, either above or below it, as C D ; and on this laft, which is either 
to be greater or lefs than that to be divided, fet off as many parts as A B is to be 
divided into, for example, into feven ; from the firft and laft of thefe divifions 
draw lines through the extremes of A B, interfecling each other in fome point, 
as E ; from which point drawing lines to all the divifions of the line C D, the 
line A B will be divided into feven equal parts. 
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METHODS of Defcribing the Figures. 

1. Line as A B, Fig. i. being given to form a fquare on^ fet one foot of the compafles in the point A, and 
extending the other the length A B, defcribe the arch B C ; then from the point B defcribe another arch A D, 
interfering the former in E, and from E fet off half the arch E A, or E B outwardly, to D and <^ j to which 
points drawing lines from A, B, Sec, the fquare is formed. 

Or thus : upon the given line A B ereft a perpendicular A C equal to A B ; then, taking the ienfi;th A B in 
your compaffes, fet one foot in B, and with the other defcribe an arch : the like being done finom toe point Cy 
the interfeftion of the two arches will be the point D, which gives the fquare A B C D. 

a. To defcribe a parallehgram, or long fquare, on the term E, of the given line E F. Ereft a perpendicular 
cither greater or lefs than the fame, as £ G ; then taking E G in your compafles, fet one foot in F, and with the 
other defcribe an arch j take alfo E F in your compaffes, and fetting one foot in G, defcribe a fecond arch, cut- 
ting the former in H : this will give you the parallelogram required. 

Cy Circular Polygons, which are Figures of feveral angles injcribed in circles. 

3. To defcribe an equilateral triangle : The compafles being open to the radius of the circle, fet one foot in 
the point A, defcribe the arch D £, and draw a right line D £, which will be the fide of the triangle P E F. 

4. Tor a fquare i draw two diameters at right angles, and join their extremes \ thus you will have the fquare 
ABCD. 

5. For a pentagon, or five-angle, draw two diameters, and takeD G, half the femi-diamcter D I, and from 
the point G, with the interval G A, defcribe the arch A H ; the chord of which is the fide of the pentagon. 

6. For the Hexagon, or Six- Angle, the femi-diameter is the fide of the hexagon. 

7. For the Heptagon, or Sept- Angle, take half a fide of the equilateral triangle. 

8. For tbe Odagon, or Eigbt*- Angle, take half a quadrant of the circle. 

9. For tbe Enneagon, or Nine- Angle, take two thirds of the femi-diameter for the fide $ as £ B. 

10. For tbe Decagon, or Ten-Af^le, divide the femi-diameter into two in the point G, and from G, with the 
interval G A, defcribe an arch A B $ the. part of the diameter B C will be the fide of the decagon. 

11. For tbe Undecagon, or Eleven- Angle, draw two diameters at right angles, and from the point A, with the 
interval of a femi-diameter, defcribe an arch B C ; then from the point of interfe6lion C, draw a line to £ ; the 
portion C D will be the fide of the undecagon. 

II. Dodecagon, or Twelve-At^le, divide the arch of a hexagon, A B, into two equal parts ; the chord of the 

moiety will be the fide. 

1 3. Oval is formed divers ways j in all which the figure is either a compound •{ feveral portions of cir- 
cles, or it is one line drawn frxim two centres. Themoft ufual methods are thefe : having defcrihed a circle, 
and drawn two diameters therein, as A B C D, from the points A B we draw two other circles equal with the 
firft 5 then from the point D we draw a line through the centre of the laft circle to the circumference E ; thi^ 
done, fetting one foot of tbe compafles in D, and with the other taking the interval E, vre defcribe an arch E F. 
The like beuig done on the other fide, the oval is formed. 

• 14. For a rounder Oval, draw a fingle line, and from A, as a centre, defcribe a circle, the interfe6lion whereof 
with the right line in the point B, will be the centreof another circle. Now, to form the oval, take in your conh- 
pafles the whole diameter of one of the circles, as from A to F, and in one of the interfe£lions of the circles, as 
D, fetting one foot of the compafles, with the other draw the arch G H i the like do from the point E. 

1 5. Otbervnfe we have an eafier and more ufeful manner of defcribing ovals than any of the preceding ones 5 
the fiime rule ferving for all forms, long, narrow, broad, fliort, &c. thus : fet two nails or pins in a right line 
A B, to ferve as a centre, and about thefe tie a thread of the length and width of the oval required, as A B C | 
hold the thread tight with a pen or pencil, and turn it about till you arrive where you began. If you require it 
a Ion? o^e, fet the centres the farther apart ; and obferve the contrary for a ihort one for if tbe nails ftand clofe 
together, the figure will be a circle. 

1 6. For a Spiral, or Volute, take two points in a line AB j the points to fcnre, one after another, as centres, 
Fpt inftance, having drawn the femi-circle AB, fet one foot of the compafles in B, and open the other to the length 
B A, and defcribe a femi-circle A C j then fetting one foot in A, take the interval A C, and draw the femi- 
tircle C D } and this continuing as long as you pleafe, ftill (hifting centres. Vignola gives us another method. 

E2 
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Of the VISUAL RAYS. 

If an objeB be a Jingle pointy it fends only one vifual ray to the centre of 
the eye ; and that ray is called the axis^ or central ray^ as being the moft 
vivid of all rays : fuch is AB. 

If the objedl be a right line^ the vifual rays form a triangle, as C A D, 
whofe bale is the line C D, and fides the two extrenie rays A D and AC; 
x\ B is the central ray. If the line was feen end-wife, it would appear 
as a point. 

If the obje£l be a furface^whtthtr plane or fpherical, the vifual rays will 
make a pyramid, whofe bafis is the objedl C DEF, and its vertex the 
eye A. The reft of the pyramid confifts of vifual rays ; of which the 
central A B is the ftrongeft, the others growing weaker, as they arc re- 
moved farther therefrom, though they ftill retain a competent ftrcngth, 
till they make a right angled triangle^ Such as go beyond this, become 
fo feeble, that they appear very confufedly, fo that to have diftindl vifion, 
the extreme under wnich an objedt is comprehended, muft, at moft, 
fubtend a right angle in the eye. If the furfacc was viewed edge- wife, it 
would appear no more than a line. 

Why a Piece of Perfpedive is feen better with one Eye than with two. 

Some hold that all objects appear better with one than both eyes ; al- 
ledging, that the fight is rendered more penetrating by the vifual rays of 
the (hut eye being determined to the other ; inafmuch as all powers be- 
come more vigorous when united, than when difpcrfed. Accordingly, 
fay they, one of the eyes being clofed, the whole vifive virtue before dif- 
fufed through both, is now fuppofed to be coUedled into one ; and this re- 
inforcement muft neceflarily render it ftronger, more piercing, &c. than 
both. 

Be this as it will, it is certain, we fee a piece of perfpcdtivc with one 
eye better than with both. The reafon is, that the central ray, in this 
<:afe, is dircdled to the point of fight where all the radiah of the piece unite 
and centre, which is what ftiews a pidture in its higheft perfedtion. It 
is for this reafon that we do not fay, the points of the eyes^ but, the point of 
the eye^ as infinuating, that perfpedive is moft pleafing when viewed by a 
fingle eye. 
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Firji DEFINITION. 



Jr ERSPECTIVE is the art of reprefenting obje<as fccn through fomc 
tranfparent medium, which the vifuaj rays penetrate in paffing from tht 
feveral points of the objed to the eye. Accordingly, whatevef h feea 
through any thing, as through air » water, clouds, glaf6,andthe like, may 
be faid to be feen in PerfpeSlive. And finoe we fee nothing but through 
thofe mediums, it is certain all we fee is in perfpei^ive. 

The end of perfpedive is to exhibit objects upon a plane, fituate be- 
tween the eye and them, for example, on the plane E F GH, to reprefent 
the objedls A BCD, in the points I K L M* 

The better to conceive this, fuppofe an objedt A BC D on the ground, 
and a fpe(3tator's eye in O, if a tranfparent body E F G H be placed be- 
tween the two, the interfedtions of the vifual «ys with the perpendiculars 
QRST, will give the figure IKLM, fuch as the obje(3: appears on 
that plane. Perfpedtive, therefore, confifts altogether in the interfcftions 
of lines : whence it is, that Marolois always calls any thing put in per- 
fpedlive, th^ appearance of the fedlion ; fince the plane EFGH cuts the 
vifual pyramid AC BD and O, and gives IK L M for its fedtion. 

The reafon of thefe fed:ions is, that one fingle line determine? nothing ; 
but there are two required to cut one another, to give a point. Now, as 
it is evident, that between our eye and an objecft there is always ^ right 
line, or ray, that can never be wanting: but to get the other, which is to 
cut it, it is neceflary we conceive, that from our foot as a centre, there 
are a number of lines or rays, continually flowing to the angles of the 
objeds we fee ; as from P to the angles AB C D : all which rays being 
cut bv fome tranlparent plane, as E F G H the rays P B, PA, PC, P D, 
which before were horizontal, are now ere<9:ed, and become perpendicu- 
lar : PB, for inltance, becoming QM, PD becoming R L,&c, For if they 
continued horizontal, the vifual rays would never interfcd them, till they 
both met in the objeil itfelf. It is for this reafon we always fuppofe a 
plane, which, refledlingthe rays, gives them an occafion of interledting, 
and fo of finding the points to form the appearances of objeds. 
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Second DEFINITION. 

IcHNOGRAPHY is the plan of anv work, on the view of it, cut off 
by a plane parallel to the horizon, juft at the bafe or bottom of it. A 
geometrical plan, as that in page a, exhibits the various parts in their juft 
proportions, and their different magnitudes may be afcertained by the ufe 
of a fcalc. A perfpedlive plan is one conducted and exhibited by degra- 
dations and diminutions according to the rules of perfpedtive; thus 
AB C D is the Ichnograpby^ or perfpeftive plan, of a fquare body. 

Ti6/ri DEFINITION. 

Orthography is the delineation of the front or fore-fide of an olMCifl, 
as an houfe or a cube, &c. Or the elevation of any objedt, as a houfe, or 
a cube, &c. directly oppofite to the eye. Thus EFG H is the e^r/i^^'^r^- 
fhy^ or fore-part oi a cube. As the ichnography reprefents the plan, the 
orthography reprefents the fide oppofite to, the eye. 

Fourth DEFINITION. 

ScENOGRAPHY cxhibits the objed quite raifed, and perfect, in the 
front, top, and that fide which i$ vifible from the fituation of the fpec- 
tator's eye. Thus. IKLMNOP is a Scenography ^ or perfecft cube. 
This is the whole object compleat, and comprehends the plan and front 
as parts. 

The fum of what has been defined is, the Ichnography of a building, &c. 
reprefents the plan or groimd-work of the building. The Orthography^ the 
front or fore-right plane. And the Scenography^ the whole building, 
front, fides, height and all. Preferring the more familiar terms, for the 
future, I fhall call the Ichnography Plan, the Orthography Front, and 
the iSc^w^r^/>i&y Elevation. 
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Why Objeds appear the nearer each other ^ as they are more remote fro?n 

the Eye. 

T'hIS figure may help to folve a queftion of fome difficulty. Suppofe 
a fpedlator's eye in the middle of a line at +» it is evident, that if it 
would fee the two extremes thereof, A and B, it muft take in a femi- 
circle V X, whofe centre is in the eye itfelf, and whofe central ray is the 
line -i-T. By taking in this femi-circle, it will perceive the objedts on 
either fide, and in fuch manner, as that thofe fartheft oflf from A will 
appear to approach towards the centre T, and thofe on the fide B fcem 
to approach likewife. 

Now it is alked, whence it is, that objefts ranged onftrait lines fo wide 
afunder, fhould feem to approach and join each other, and that whether 
the ranges are fituated fide-wife, or one over the other ? 

The anfwer is in few words. All objedts appear under the vifual angle 
they fubtend at the eye. Now, be they columns, trees, animals, or any 
other things placed on the fide A, K the remoteft will feem to border on 
the centre T, by reafon they are feen under an angle, or ray, that is near 
thereto. The ray 4. K, for inftance, being much nearer the central ray 
T, than is the ray ^ C or + D, of confequence muft appear nearer to it. 
If the range of objedls was prolonged, they would ftill approach nearer 
the central ray T, till fuch time as they feemed contiguous, and only to 
form one point therewith. 

Now, in perfpedtive, the fides A K and B S do not continue parallel, 
but become vifual rays, which contradt themfelves till they interfedl each 
other in the point of fight, and by that means give the diminutions of ob- 
jedts. Thus, for inftance, in the fecond figure, the eye being at a diftance 
capable of feeing the line A B; from the two angles A, B, arife two rays, 
which proceed to the point of fight T ; which rays A T and B T receive 
the interfedtions the point of diftance makes with the objedts, which all 
the while contradt themfelves proportionably : as will be ftiewn in the 
defcription of diagonals and their fedtions. By fuch means the whole 
parallelograms AKBS, and all the objedts on eitlier fide become reduced 
into the narrow compafs AV, B X : and if the eye were more remote, 
that fpace would be ftill fmaller, fince the farther an objedt is off, the 
fmaller it appears, as will be made appear in the following page. 
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IVhy Objefts appear the Jmaller as they are at the greater Diftance. 

I HAVE already obferved, that objedls appear large or fmall according to 
the angle wherein they are feen, and that this angle is taken at the eye, where 
two rays drawn from the two extreme points of an objeft meet. The eye A, 
for inftance, viewing the objeft B C, will draw the rays A B and A C, which 
give the angle BAG. But an objeS viewed under a greater angle appearing 
large, and another under a leffer angle, little ; and among equal objects, thole 
at the greateft diftance appearing under the fmalleft angle, it confequently 
follows that in all perfpeftives the remoteft objefts muft be made the fmalleft. 
To illuftrate this by an example, if the eye be in A, the objeft B C, which is the 
neareft, will appear the biffgeft, becaufe feen under the greateft angle ; and the 
fecond, third, fourth and nrth objefts, though of equal magnitude, will all ap- 
pear fmaller and fmaller, inafmuch as the angles under which they are feen, 
diminifti in proportion as the objedts recede. If the eye were removed into 
M, K L would appear the largeft j and B C, in this latter cafe, feem no bigger 
than N O. 

The fecond figure is a fequel of what I have advanced. For, fuppofing the 
apparent magnitude of objefts to be fuch as is the angle they are feen under, 
it roUows, that if feveral lines be drawn between the fides of the fame triangle, 
then will all of them appear equal. Thus, all the lines comprifed between the 
fides ON, OP, of the triangle NOP, will appear equal to each other; and 
as objefts comprehended under the fame angle feem equal, fo all comprehended 
under a greater angle, feem greater, and all under a fmaller, fmaller. 

Thus much premifed : if there be a number of columns, or pilafters, to be 
ranged in perfpeftive on each fide of a hall or church, they muft of neceftity be 
all made under the fame angle, and all tend towards one common point in the 
horizon O^fig 3d. For inftance, the eye being placed in A, viewing the firft 
objeft D E ; if from the points D, E ; you draw the vifual rays DO, E O, they 
will make the triangle D OE, which will include the columns D E, F G, H I, 
K L, M N, fo as they will all appear equal in magnitude. 

What has been faid of the fides, is likewife to be underftood of the cielings 
and pavements ; the diminutions of the angles of remote objefts, placed either 
above or below, being governed by the lame rule as thofe placed laterally. 
I need not therefore add any thing farther ; unlefs, that care be taken there be 
as many fquares or divifions between the remoteft objefts as between the 
neareft : for in that cafe, though diftant objects be cloler as they are farther 
from us, they will appear in fome meafure to preferve their diftance ; thus, in 
B C, D E, the interval between the four neareft columns, there are fixteen 
fquares, and no fewer than fixteen between the four remoteft K L, M N, 




Digitized by 



Part I. 



PRACTICAL PERSPECTIVE. 



lO 



The Objervations of the former page ^ applied to practice. 

It follows from what was faid in the foregoing page, that if you join 
two triangles, as in the laft figure but one, for the fides, and two others, 
of the laft, for the top and bottom of an objedt, all four .will terminate in 
one fingle point A, which is the point of fight, wherein all the vifual rays 
meet. And this will give a proof of what I advanced, namely, that 
objeds diminifli as they remove ; the lower objecfts rifing, the upper 
falling, and the lateral clofing or approaching nearer to each other. An 
example of all which you have in Fig. I. which exhibits, as it were, 
depths and diftances falling back, and receding from us, though all'the 
parts of the defign are in fad: equally near the eye, being all of them 
drawn on the fame plain furface ; but this ingenious efFedt is produced, 
and the appearance of a diftant view procured, by comprehending and 
diminiftiing the objedls within the triangles* 

The trees in the lower figure being ranged by this rule, have the fame 
effedl as the columns, &c. The two rows arp each of (hem compre- 
hended within the fide triangle, and diminifli as they approach the point 
of fight A. The third or bottom triangle, is the earth between the trees, 
and the fourth or upper one, is the air ; and thus an elegant defign^ 
highly entertaining the eye, is eafily conftruded. 

I lhall next fliew, how you are to proceed in putting any plane body. 



or other figure, in perfpedlive. 
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0/ the Horizon. 

What we call the Horizon, in perfpeflive, is only a line given us by 
the height of our eye. Thus, if we be raifed on an eminence, as is the man in 
the firft figure, our horizon will be high. If we ftand only on the plane, as 
reprefented in the fecond figure, the horizon will be our own pitch. And 
if we be feated, as is the third, the horizon will be low. So that it is the ho- 
rizon (hews how high the eye is above the ground. 

This, in eflfeft, is the principal article in a pifture, and that which direfts and 
gives law to all the reft ; both as to the flopeand inclination of buildings, and 
to the meafures and heights of the figures. This has occafioned a little dif- 
pute among our beft painters ; fome of them affert, that all paintings fhould 
have their horizon in the work itfelf, and that perfpeftive allows, where the 
painting is raifed very high above the eye, that it have its particular horizon. 
Others do not allow of a lecond horizon, but always ufe the natural one, where- 
ever the painting be placed ; as imagining that the whole height and breadth 
before them is, as it were, one large paintmg, from which that which is raifed 
above ought to take its meafures. The relpeft I bear to the patrons of each 
opinion will not allow me to determine between them ; efpecially, as feveral 
good authors have tolerated both. But if my own fentiments were aflced, I 
fhould make no fcruple toprofefs myfelf of the opinion of thefe latter, becaufe 
every thing in the painting will thereby appear the more natural. 

In this horizontal line are always found the points of fight and diftance,and 
fometimes the contingent or accidental point. It is this line that terminates 
the view, and which, to our apprehenfion when at fea, or on a large plain, fe- 
parates heaven from earth : it is always parallel to the bottom of tne piece, or 
the plan the obje£t is placed upon. Hence it appears, that nothing ought to 
be placed above the horizon, but what furpafles the height of the eye ; and if 
an objeft be fo high as that it furpalTes this horizon, the plan of the fame ob- 
je£i muft be placed below it. Thus, a tree or mountain may have its top 
above the horizon, but its bottom muft be a good deal below it. 

Whatever is below the horizon (hews its top ; but in objefts ever fo little 
above it, the top is invifible. Thus the two blocks A, B, placed on the ground 
of the firft figure, fliew their tops, by reafon the horizon is over them ; but in 
thofe of the fecond figure C, D, the top does not appear ; and much lefs in thofe 
of the third figure : yet, in reality, they are all of^ the fame height, fo that it is 
the horizon makes all the difference. 
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Of the Terrestrial Line. 

TPhE Terrestrial Line, Base Line, or Line of the Plan, is the 
bottom line of the drawing or plan. This is always parallel to the horizon, 
as is feen in A B of the hrft Figure^ FG of the fecond, and NO of the third. 
It is the firft line drawn for the plan gf a place j ^nd whereon ^11 the meafures 
are to be fet, as will hereafter be fliewn. 

Of the Point of Sight. 

TThE Point of Sight is ?i point in the axis of the eye, or in the central 
ray, where the fame is interfered by the horizon ; or in other words, a point 
in the horizontal line where all the vifual rays terminate. Thus the point E in 
the firft figure is the point of fight in the horizon C D, wherein all the vifual 
rays meet. It is called the Point of the eye^ or ocular Pointy becayfe direftly 
oppofed to the eye .of the perfon who is to view the piece. It i$ alfo called 
the principal point, or point of perfpeflive. 

Points of DiSTANC]p. 

Point of Distance, or Points of Distance, is a point, or points (for 
there are fometimes two of them) placed on the horizontal line at equal dif- 
tances on each fide from the point of fight. They are thus denominated, by 
reafon the fpeftator ought to be fo far removed from the figure or painting, and 
the terreftrial line, as thefe points are from the point of fight. Thus H I being 
the horizon, and K the^point of fight, L and M are points of diftance, ferving 
to give all the fliortenings. Thus, for example, if from the extremes of F G, 
Fig, 2d. you draw two lines to the point K, and from the fame points draw two 
lines to the points of diftance M atid L, where thefe two lines G L and F M 
cut the lines FK and G K, in the points X and Y, will be the line of depth, 
and the fliortening of the fquare, whereof F G is the fide and bafe. The lines 
drawn to the point of fight are all vifual rays, and thofe to the points .of diftance, 
aJJ diagonals... : . : 

Of the Accidental Points. ... 

C/ONTINGENT, or Accidental Points, are certain points, wherein 
fuch objects as may be thrown negligently and without order, tend to termi- 
nate in the horizon. They are called accidental, becaufe they are not drawn 
to the point of fight, nor the points of diftance, but meet accidentally in the 
horizon as the fituation of the objefts happen. Thus, for inftance, the two 
pieces of wood X and Y terminate in the points V,V,y,V, in the horizon P Q, 
not in the point of fight which is R, nor in the points of diftance S and T. In- 
deed fometimes the objefts are fo iU'difpofed, that thefe points muft be made 
out of the horizon, as I ftiall have occafion to ftiew hereafter. They ferve par- 
ticularly In the apertures of doors, windows, ftair-cafes, and the like. 

E2 • 



Digitized by 



13 



PRACTICAL PERSPECTIVE. 



Part I. 



Of the Vomt of tiie FRONT. ' 

The point of Direct View, or of the Front, is when 
we have the object diredtly before us, and not more on one 
fide than the other ; in which cafe it only ftiews the fore- 
fide, and, if it be below the horizon, a little of the top too, 
but nothing of the fides, unlefs the objed be polygonous. 
Thus the plan A B C D is all in front, and, if it were raifed, 
we ftiould not fee any thing of the fides A B, or C D, but 
only the front A D. The reafon is, that the point of 
fight E, being directly oppofite thereto, caufes a diminution 
on each fide ; however it is only to be underftood where an 
elevation is the object, that the front or forepart can only 
be feen, for, if it be a plan, it ftiews the whole, as A B C D. 



Of the SIDE POINT. . 



iHE point of Obliqije View, or of the Side, is when we 
fee the obje6t fideways, or aflant. In viewing the object 
obliquely, it prefents us two faces, or fides ; and the point 
of fight, inftead of being in the middle of the horizon, as 
in the former inftance of the point of dire£t view, is now 
placed in the fide of the horizontal line. For example, if 
the point of fight be in F, the obje<9: GHIK will appear 
athwart, and ftiew two faces, GK and GH; in which cafe 
it will be a fide point. The pradice is the fame in the fide 
points as in the front points ; a point of fight, points of 
diftance, &c. being laid down in the one as well as the other. 
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Of the Visual Rays. 



XT is an univerfal rule, that all the lines, which in a geometrical plan are perpendicular to 
the terreftrial line, be always drawn to the point of fight, when the feme plan is to be put in 
perfpe<aive. Thus, in the little plan AO, OB, Pig. i. A B is the terreftrial line, to which 
all the lines Z Z, &c. are perpendicular. But if the plan be to be thrown into perfpe<aive,and 
either a greater or a lefs line than that of the plan be pitched on, for example, the line A B, 
Fig. 2. which has the fame number of divifions as the fmall one ; from the feveral divifionsZ, 
the lines are to be drawn dire6tly to the point of fight E. Such lines are properly denomi- 
nated radials or vifual rays ; and the laft of them, the extremes, as being drawn from the ex- 
tremities of the terreftrial line A B. 



Of the Diagonals, or Diametrals, and their Sections. 

It is likewife a rule, that all the diagonals of the fquares in a geometrical plan, be drawn to 
the point of diftance when the plan is put into perfpeftive. Thus, in the little plan Fig. 3. the 
diagonals, GO and FO, are drawn to the points of diftance, when the fame plan is exhibited 
in perfpeftive, and thereby the fhortenings or diminutions of the objeSs are procured. For 
example, if from the extremes of the bafe line F G, Fig» 4. lines be drawn to the points of 
diftance LM, they will be diagonals; and where thofe lines interfedl the extreme rays FK 
and G K in the points O, O, will be marked out the diminution of the fquare, whereof F G 
is the fide. And where thefe diagonals cut the lines Z, Z, &c. in the points Q^, Q^, &c. 
parallels to the bafe line are to be drawn, which will give the diminution of all the fquares, and 
the fame number of fides as in the little plan. The more remote the points of diftance are 
from the point of fight, the more the objeAs are diminiflied 5 hence the beauty of a perfoeftive 
depends on fixing the points of diftance, at a proper diftance from the point of fight. On this 
account, I have added Fig. 5. with a diverfity of intervals between the point of fight, and points 
of diftance, to evince the truth of what is juft now obferved. Suppofe then R to be the point 
of fight, and R S, RS, the extreme rays j if the point of diftance be at T, it will cut the ray 
S R in the point V, which will give the diminution of the fquare, whereof S S, is a fide. But 
it would be ridiculous to fee a fquare fo extravagantly deep, occafioned from the point of diftance 
T being fo much too near the point of fight R. The leaft fpace in any- wife allowable, is for 
the' point of diftance to be removed from the point of fight, half the breadth of the whole 
draught or perfpedlive 5 (fucb as is the diftance of X from R, vi%. equal to that from the 
central ray C, to S ;) by reafon fuch a diftance makes a right angle at the fpeftator's eye. It 
would, however, be ftill more agreeable at i, the line in that cafe cutting the fquare at 2 ; and 
it would be better yet at 3, cutting the extreme ray at 4; and beft of all at 5 \ being then 
remote enough, and making the fquare fliorter at 6 : the reafon thereof will be ailigned in 
the next page. 

It may be demanded, why, throughout the courfe of this work, I have put the points of 
diftance fo near the point of fight, when they have fo much better efFe6l at a greater diftance ? 
The anfwer is, that the book not being intended to be viewed merely out of curiofity, but to 
inftrucl, it was necellary every circumftance fliould be feen, that the various methods of prac- 
tice might be the better conceived. For this reafon I have included as much of the feveral 
operations as polfibly I might. 
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Of the Distance, or Removal. 



X HAVE already obferved, in fpeaking of the vifual rays, page 5, that the eye 
cannot commodioufly take in more of them, than are included in aright angle : 
that is, that the fight does not receive the forms of objefts fully and diftinaly, 
when the rays tranfmitted from their extreme points, extend beyond a right 
angle. The reafon is the pupil being nearly in the centre of the eye, does not 
well admit more than a quadrant of a circle, fo that whatever rays exceed that 
portion, are either not feen, or produce only a dim confufed effeft. On this 
account, obje£ls are feen to greater advantage under an an^le lefs than a right 
angle rather than greater ; for inftance, two thirds of a right angle, or fixty 
degrees, but not lefs,becaufe the rays, in fuch cafe, being fo ftraitened become 
indiftinft, the angle being little more than a point in the pupil. To fhew this 
difference in figures. Suppofe the plans and fquares the fame as in the lafl 
figure, and the fpeclator's eye at the diftance of T from the terreflrial line ; the 
oppofite figure demonflrates it would be neceffary the angle fhould open much 
farther to fee the extremes Y, Y. If it only opened to a right angle, the eye 
could not fee all the figure, as T for inftance could not fee beyond the points 
V, V. Whence would arife a very faulty perfpective, inafmuch as what would 
exhibit a fquare, will now only form a parallelogram. The neareft diftance 
from the eye is in the point X, which is the jufl meafure of a right angle com- 
prehending the whole piece Y Y. If the diiflance be carried ftill farther back 
from the point of fight, it will be ftill more agreeable, as in I, where the angle 
will be only 72 degrees. If it be brought back as far as Z, it will be in perfec- 
tion, inafmuch as the rays being now lefs dilated, have the more force, and exhi- 
bit objedts with the greater vivacity. But I would never choofe to go beyond five, 
for the reafon already infinuated, that the angle then dwindles to a mere point. 
Too much care cannot be taken in the difpofal of points of fo much importance ; 
with regard to which it mufl be efteemed a certain rule, that the diftance be 
at leafl equal to the fpace between the direct ray and the corner of the perfpec- 
tive. + Rj for inftance, is the diredt ray and X + the leafl diftance, which is 
equal to + Y. This meafure being taken, muft be fet off each way from the 
the point of fight to fix the points of diftance, as here from R, to S, or only 
one way, as in the following page, for a fide point. 

Thus much we learn from reafons that regard the eye ; but experience fur- 
nifhes another nobler rule, which may be general too, provided it be ufed with 
judgment, namely, that having chofe the place where the perfpe£tive is to be 
made, you are to determine from what quarter it is to be feen to the beft ad- 
vantage ; then taking the diftance from this place to the terreftrial line, fet off 
this interval, by a little fcale, from the point of fight to the point of diftance, 
provided it be not too remote. Which is a circumftance that will require fome 
difcretion, to avoid the inconvenience either of placing it too near, or too far off* 




Part I. PRACTICAL PERSPECTIVE. 



i6 



4 



Observation Rtlatingto the Side-point. 

TThE rules for the front point, are not varied in drawing the points of the 
fides, they are both founded on the fame caufe, which always produces the 
like effefts. Fig. i. will fufficiently ftiew, that the method of praftice for the 
fide point, is the fame as for that in front. Set off the divifion on the terreftrial 
line A B, and if the point of fight be fuppofed in C, and the point of diftance 
in D, from the feveral points of divifion draw the rays to C, then draw the di- 
agonal line A D, and you will have the interfe£lions Q, Q, &c. which give the 
diminutions of the fquares in the fame manner as thofe in the preceding plates. 
The reft will be learnt from the following rules. 

Observation II. Of the Depths or Hollowihgs. 

A perfpeftive may be funk to any depth, by making new terreftrial lines 
and diagonals in the following method. For example. Fig. 2. from the ter- 
reftrial hne E F, draw to the point of diftance H I, the diagonals E I, F H,and 
where they interfeft the vifual rays E G and F G, in the points K, K, the di- 
minution of the firft fquare will be. Now, if we take this line K K for a new 
terreftrial line, and from its extremes K, K, draw diagonals to the points of 
diftance ; where thefe cut the fame lines E G and F G, namely in the points 
L, L, will be the diminution of the fecond fquare, which will have as many 
divifions and fquares as the firft. Again, if we take this line L L, and repeat 
the fame operation, we ftiall have me diminution of the third fquare in the 
point M. And if we begin again with this, we ftiall have a fourth ; and fo 
on, till we arrive at a point, which will be a length that will appear prodigious* 
By fuch means, it is eafy either to fink the perfpeftive plan deeper, or to 
fliorten it. Thus, if you would have the depth, twice its width, proceed ag 
already directed, by drawing new diagonals at K, K : atid if you would have 
the depth but half the width, a line drawn at N, at the interfeftion of the di- 
agonals, will give your requeft. 

Since it is infallibly certain that as many vifual rays as cut the diagonal line, 
fo many fquares of depths you have ; it follows, as has been already hinted, 
that you may |;ive the perfpeftive what depth you pleafe. For if, inftead of 
drawing the diagonal from the ray F to the point of diftance O, you draw it 
from Q, you will want two fquares of the other diminiftied fquare R ; and if 
you would have two fquares more than the fquare R, draw a line from the fame 
point O, cutting two rays, to V : if you defire four, take X ; if fix, Y ^ and if 
the intire fquare, Z : which is very eafy, when well underftood. 
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Observation III. Of the Meajures upon the Bafe. 

the bafe line alone, one may ilivc any depth, and in any part of the perfpev5live at plea- 
fure, without the ufe of fquarcs ; which is a very expeditious way, though fomewhat difficult 
to learn. I fhall, however, endeavour to make it underftood, becaufe 1 fliall make frequent 
ufe thereof. For an example. Fig. i. Suppofe B S the bafe line ; the point of ticw A ; and 
the points of diftance D, E ; If now you would make a plan of a cube, of which B C is the fide, 
draw two occult, or dotted lines, from the extremes B C, to the points of light. Then, to 

frive the breadth, take the fame meafure B C, and fet it ofF on the terreftrial line C F ; and 
rom F draw a line lo the point of diftance D ; and where this line interfedls the firft ray C, 
in the point G, will be the diminution of the plan of the cube B H G C. 

If you would place the cube farther towards the middle, take the meafure B C, and tranf- 
fer it on the bafe line to the diftance required, as I K ; and to attain the depth, fet the fame as 
you would have it on the bafe line, as L : from L meafure the width, as L M ; then from L 
and M draw occult lines to the point of diftance D, and from the points N O, where thofe 
lines interfeft the ray K, draw parallels to the terreftrial line, and you will have the fquare 
Q^P O N in the fituation you wanted. 

You may fet the cube on the other fide of the fquare, by transferring the meafure of the 
lide to W S on the bafe line, from whence draw the rays S A, WA, and perform the opera- 
tion as already direfted. The cube B H G C is here transferred to V, by lines drawn from 
the points C, D, to the point of diftance E. The interval M T, intended for a border, is 
(hewn in the narrow figure X, as being very near. 

Observation IV. Of the Bafe Line, and a fingle Point of Diflance, 

Since the depths and widths may be procured by means of this bafe line, we need not give 
ourfelves any farther trouble in the making of fquares ; as fliall be fliewn in this example. Sup- 
pofe a row of trees, or columns, is to be proje<£ied on each fide ; on the bafe line lay down the 
place, and the diftance between them, with their breadth or diameters, as A B C D E F G, 
then laying a ruler from the point of diftance O, to each of the points A B C D E F G, the 
interfcdions it makes on the extreme vifual ray A H, will be the bounds of the objed^s defired. 
TTo fet them oflF on the other fide, upon the ray G H ; fet one foot of your compaffes on the 
point of fight H, and with the diftance H G, ftrikean arch : The point wherein this cuts the 
ray G H, as in N, will be the correfponding bound. Thus N will be the fame with M, and 
fo of the reft; through which drawing paraJlels, you will have the breadths. And as for the 
lengthy make it at pleafure ; fetting it off from A, for inftance, to P, and then from P drawing 
a line to H ; and where this cuts the other parallels, will be formed the plan required ; which 
you may make either round or fquare. 

Observation V. Not to deceive one' sf elf in the Meafures. 

Never. put any obje£ls that are intended to be within the plan, on the fide of the point of 
diftance, where you are to draw lines for managing the depth. Thus, fuppofe A B the vifual 
ray whereon the meafures are to be marked ; if you would produce the points C and D through 
the fame, do not draw the lines from the point of diftance E, but from that oppofite thereto, F. 
Or if C and D were on the infide, as G and H are, you (hould not draw from the point F, but 
from E J by reafon the line of interfeftion is found between the two. Confequently, the twa 
will cut each other in the fame points I, K. 
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Observation VI. Of a Jingle Point of Diftana. 

TPhE artift is fometimes^ fo ftraitened for want of room on the place on 
which he exhibits his draught that it is impoflible to make above one point of 
diftance. On which occauon, fuch as have been always accuftomed to two, 
find themfelves at a lofs. ITiis I am now to recover him from, and to give 
him to underftaild how a fingle point fuffices for the operation. Suppofe, 
then, we have a pavement to make of fquare ftones, and that we have already 
drawn ail the vifual rays to the point A ; to get the diminutions of them, draw 
lines to the points of diftance, the interfeftions whereof will give us points for 
parallels to be drawn through. But here being only one point of^ diftance, 
namely B, draw the fingle diagonal ftroke C B, to cut all the vifual rays. Then 
mark the fame interfections on the oppofite rays, for the drawing of parallels 
Set, as already direfted, one foot of your compafles in the point A, and fweep 
the other through all the interfeftions, as I P. This however is only advifeable 
for what is to be viewed in front ; another method is to be given for plans to be 
feen fidewife, viz. fet one foot of your compafles on the bale line, and with the 
other take the interfeftion you want to transfer, as D, and fet it upon the per- 
pendicular O E, marking the extent thereof, as F ; then draw a line from D to 
F, and you will have the fame as if there had been two points of diftance. And 
fo of all the other interfedlions. 

Observation VII. How p perform without making Ufe of 

the Diagonal. 

If one would ufe the extreme ray G H for the line of interfeftion, the ob- 
jefts K L M N O muft be fet on the bafe line, and from them, lines are to be 
drawn to the point of diftance I ; which is here to be removed as far as poffible 
that the diminution of the perfpeftive may have the better efFeft. For if that 

S)oint were too near the point ot fight G, the objefts would be too flat ; I mean, 
or example, that a fquare would appear a parallelogram. Then from the 
point I draw lines to the feveral obje6ts K L M N O, and mark the hiterfec- 
tions thereof on the ray G H, and through thefe interfeftions draw parallels to 
the terreftrial line, as here P Q, &c. Tnis method is not much in ufe, though 
fome fet a value on it. 

Observation VIII. Other methods of Shortening or Diminifliing. 

If you chance to be ftraitened for fpace on the plane you draw upon, and' 
cannot remove the point of diftance far enough ; from the foot of the ray R S 
erect a perpendicular T S, which will receive the interfeftions, and give a 
greater diminution. And if you would have the diminutions ftill more, draw 
a flope line, as X, which by means of its inclination, will give the interfeftions 
ftill clofer. Then, to draw the parallels, you have nothing to do but fet off* the 
line X or T on the foot of the ray, as in V; and from thofe points draw parallels 
to the terreftrial line. 

G 



Digitized by 



Digitized by 



GoogI 



PRACTICAL PERSPECTIVE, 

PART II. 

SHBWINO TM 

METHODS OF PUTTING PLANES 

IN 

PERSPECTIVE. 



G^ 



Digitized by Google 



PRACTICAL PERSPECTIVE- Part II. 



Of Planes viewed dire£lly, or in Front. 

J^ROM Objervation III. and IV. page 17, as well as from the elevations that follow ; it will 
appear that my intention is not to uie geometrical plans, in order to the drawing of perfpec- 
tives. That being a double labour ; and there being fcarce anv Painter would give himfelf 
the trouble, feeing 1 teach him to do die iamc thing, by the ufe of the terreftrial line. But as 
there is no rule fo general, but has its exception ; To there are certain figures which cannot be 
put in perfpe<£tive without the ufe of fuch plans. Befide, the confunon a perfon would be 
under, fliould a plane be given him to be exhibited in perfpedtive, if he had not been inftrufted 
how to proceed. Therefore I am induced to give the following rules ; which may fuiEcc to 
flicw how any plane that can be required, or even imagined, may be put in perfpedive. 

1. To Jhorten^ or dimtnijh a fquare ; as A B C D. From A and B, to the point of fight E, 
draw the lines A E, B E : and from the (ame angles A and B draw two diagonals F B, AG; 
and the pomts H and I, where they interfeft the rays A E and B E, will give the fquare 
AB C D, dimini(he<j in A i) I B. To do it without the gepmetrical plan ; draw a line from 
B to F, or from A to 6 5^ or fct off the line A B on the terreftrial line ; as in B K : and from 
K draw another line to F : which will give the fame interfedion I, on the ray B E. 

2. To dimtnijh a fquare viewed by the angle D. Having defer ibed the plan A B C D, con- 
inue the fides D A, and D C, to cut the b^e line in H, and I : from the points H, and I, draw 
lines to the points of diftance G, and P ; and from the angle B, of the fquare which touches 
the bafe line, draw to the fame points tWo others B G, and B P ; their interfeftions being 
joined will give you the fquare iC L M B. To do without the plan : fet off the diagonal D 
each way from tne mjiddl^ Doii\t H ; as to H and I, and draw the diagonals as before. But m 
either cafe no line is to be drawn from the point of $ght, O. 

3. To diminijh a Grcle. Draw a diameter S T, perpendicular to the ground Line, and 
another R at right angles, which will divide the circle in four equal parts : a fquare A B C D 
deferibed about the faid circle, and drawing the diagonals AD, B C, will divide it into eight 
parts : from each of thefe point? GX, O, &c. drav perpendiculars to the ground.Line, and from 
each 6f their interfedions wkh the (aid ground-Lii)e» draw, lines to the point of fight H ; and 
where they are interfered by the diagonals A K, and B I, make points , the two laft of which, 
M N, give the fquare, which is to be divided into four, by diagonals, interfe<^ing each other 
in the point P. ^ Laftly, from the extremes of this crofs, draw curve lines through the faid 
points, which will give the form of the circle in perlpe£bve. This method may ferve for 
imall circles ; but for large ones we fhall give another method, more exa£L 

4* This figure is a compound of the two firft ; which is all we need to (ay about it. 

5. This too depends on the two firft ; only here is a lift, or border, going round, which the 
others have not To put the lift in perfpedive : from die four rays A B C D draw lines to 
the point of fight G ; and where the inner rays B C interfeA the diagonals A F and D £, 
draw parallels to the bafe-line ; and you will have your defire. 

The fixth is the fame as the fecond 1 except that it is furrounded with two borders. 
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The ^erfpeSiive appearance of Plans viewed obliquely y 

or Jide-uoife, 

These plans, being much the fame with thofe already 
difpatched, are to be managed after the fame manner. It 
would be loling time to repeat the method of operation 
how they are to be diminifhed in perfpe<Stive; a bare 
infpedikion of the figures and lines fufficing to (hew, that 
all the difference between thefe and the former, coniifts in 
the fituation of the objeds, which are here ihewn laterally, 
and there in front. 

All the A A A*s are points of fight, and the BBB's points 
of diflance. The fide-point has been defcribed, page i6th.' 



Digitized by 



Google 



I 

21 



PRACTICAL PERSPECTIVE. 



Part IL 



T^he Method to find the perfpe&ive Appearance of a 

TRIANGLE. 

Triangles, according to the order of numbers, ought to precede 
fcjuares ; but, according to reafon, they are to come after them in 
this work, as being more difficult to put in perfpeftive. Not on account 
of the plan, which is eafy enough, as only confifting of three lines joined 
together, but on account of the obliquity of its fides. 

I come now to apply fome of the obfervations, page 17th, relating to 
the meafures on the bafe line A B : for, to exhibit this triangle in per- 
fpedive, whofe bafe i. 3. is parallel to the fundamental line A B, from 
, all the angles thereof, l , 2, and 3, perpendiculars are to be drawn to A B. 
Then fetting one foot of your compafles in the inter feiftions, with the 
other fet off the diftances of the parts of the objedt from the terreftrial 
line, along the fame line, by ftriking arches, as from 2 to 2, from 3 to 
3, &c. This done, having drawn another bafe line in another place, as 
here under E F, transfer the meafures from A B to EF, and to the point 
of fight C draw lines from the points i, a, 3, &c. Laftly, having 
pitched one point of diftance draw lines thereto from the other points 
of depth, 1,2,3, between the interfedtions made by thefe with 

the vifual rays, lines, being drawn, will give the triangle required. 

If you would give it the lift or breadth, repeat the fame over again for 
the feveral inner points thereof; only ufing other figures to prevent con- 
fufion ; as, next to 1,4; next 2, 5 ; 3,6, &c. Then, drawing perpen- 
diculars to the point C, and between the points where they interfedl the 
others, draw lines as you fee in the fcheme. 

The equilateral trianglef fuch as that here defcribed, is infcribed in a 
circle, that is a circle may be drawn about it, every fide fubtending lao 
degrees. 

liote. The fame operation will ferve for all forts of triangles. 
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To exhibit a PENTAGON, or figure of Five- Angles^ in 

perfpeBive. 

The way to conftrudl a pentagon is to defcribe a circle, 
and divide it into five equal parts, of feventy-two degrees 
each. Then, for putting it in ptrfpedive, the method is 
the fame as has been ftiewn for th« triangle, as will appear 
in viewing the figures and the lines of operation. The lift 
or breadth is added, becaufe when 1 come to treat of ele- 
vations, in^dnces will be given in objcds that have broad 
edges. The exterior pentagon muft be firft compleated on 
the bafe line, and the inner one afterwards, by the fame 
method of proceeding. The reader was inftrudled hereii^ 
in drawing the rim of the triangle in the former page. The 
point of fight, both of the front and fide, is A ; the point 
of diftance B ; the vifual rays, which are the perpendiculars 
drawn from the angles of the plan to the bafe line, are drawn 
to the point of fight A; and the other rays that give the 
diminution, and the place of the angles,' to the point of 
diftance B. As 2 cuts the ray marked 2, which gives the 
angle 2, 4 gives the angle 4; and fo of the others. All 
the reft is clear enough ; regard, however, is to be had to 
one thing, that all the angles tend toward the centre 6 ; for 
this reafon the centre is to be marked in the plans in per- 
fpedive, as well as in the geometrical plans; 
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To find the perfpi&ive Appearance of an HEXAGON, 

or Figure of Six-Angles* 

'X^HE Hexagon is a plane with fix angles, and as many fides. If 
the fides be equal, it is a regular hexagon, and the eafieft to defcribe of 
all the polygons, (figures of more than four fides and angles) by reafim 
the fame aperture of the compafles, which circumfcribes it within a circle, 
is the meafure of its fides, w;3t 60 degrees each. In other words, the 
fide of a hexagon is equal to the radius of a circle circumfcribed about 
the fame. As to the putting it in perfpedtive, the method does not at all 
differ from that of the triangle, or pentagon ; either when fingle, or with 
the lift or thieknefs, A is the point of fight, and B that of dmance. 

Since I have a good deal of room in this page, I think it not amifs to 
give a brief method of plutting the lifts or thickncfles of all polygon, 
regular or irregular, in perfpedlive. And the prefent hexagon fhall lerve 
for an example of this propofition. Suppofe the exterior lines of the 
f>lan of Fig. 3. to be only laid down^ and it were required to give it a lift 
or thieknefs within : to do this in perfpedtive, lay your ruler along the 
the fides, and make points in the horizon where it cuts the fame ; thus 
laying it along the fide A B, it will cut the horizon in G ; then laying it 
along B D, it will give the point E; and.the like of the other fides. Be- 
fore you proceed any farther, draw occult lines from the feveral angles 
through the centre F, which lines are to receive the interfedtions that 
give the diminutions. Such difpofitions made, fet the brcadth of the 
band or lift on the bafe line, as AH, and draw the firft breadth to the 
point of diftance G, and where the line G H cuts I, will be the bound of 
the thieknefs of the firft fide, which is to determine for all the reft. For 
from this point a line is to be drawn to the point cof refp^nding to this 
fide C, and the interfedtion of this line with K will give the diminution ; 
from the point whereof drawing a line to the point E, correfponding to 
the line B D, you will have the diminution for the point L, wnich fef ves 
for the laft fide LM. Then transferring all the lame meafurcs to the 
other fide, you will have the figure complete, by the formation of the 
inner hexagon. 

• 

Hereafter we flxall have occafion to give another method. 
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7b exhibit the perfpe&ive appearance of the Heptagon, or 
fgure^ conjtjiing of feven Jides and feven angles. 

T'hE HEPTAGOti is formed within a circle, as the other polygons 
are j in order to which the circle is divided into feven parts, each fide 
fubtending 5 1 deg. 35 min. and fometimes more. The method of put- 
ting it in perfped^ive is the fame with that of the preceding ones, as to 
the perpendiculars falling from the angles to the bafe line, which are all 
drawn to the point of view A ; but as to the diminution, and the lines 
that give the points of the angles, it is ^xfi^xtxA^ and rather according to 
the feventh Obfervation^ page 18; though I do not abfolutely approve 
that, as thinking the eighth Obferv^tion the better. But to condefcend ta 
fuch as do ufe it, and mew them that it does not diminifli enough. 

Having drawn perpendiculars from tfce ^tfigles of the plan to the terref. 
trial line^ as in the preceding cafes, a perpendicular is to be made on one 
fide, as Afi, to receive the mterfedions ot the parallels drawn through all 
the angles. Thus, the firfl an^e hdng ipliicedx)n tlie terreiitiiai iine of e 
and 7, I draw a parallel through both, cutting the perpendicular in C. 
After the fame liianner, the angles 3 and 6 give the interfediion D, and 4 
and 5 the inrerfcdtion E. This line A B, thus divided, muft be fet off 
the bafe line of the plan to be diminifhed, beginning to put the point B in 
F, as in the figure. Then making the other divifions CD E, and from 
thefe drawing lines to the point of diftance O, from the interfedlions of 
the extreme ray draw parallels to the terreftrial line, and where thefe cut 
the rays that bear the numbers of the angles, points are to be made, which, 
being joined by right lines, will give the figure defired. As to the thick- 
^nefs, or lift, it is to be made after one of the preceding manners. 
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To exhibit the perfpe&ive Appearance of the Octagon, or 

Figure of Eight Angles. 

The odtagon is formed of a circle divided into eight parts, 
of forty-five degrees each, from the divifions whereof, hnes 
being drawn, will form an o<ftagon, that is, a figure com- 
pofed of eight angles, and as many fides. The rules already 
delivered, fliew abundantly how it is to be put in perfpec- 
tive, . whether for a front or a fide view. I fhall only 
obferve here, that the front plan is to be diminiftied accord- 
ing to Obfervation VIII. page 18, and the fide plan ac- 
cording to the Vllth Obfervation in the fame page. The 
point of view is A, and that of difiance B. The reft is too 
obvious to need an explanation. 
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Another Method for exhibiting the OCTAGON /« 

^erfpeSiive, 

This method of conduding the Octagon, was invented by Serlio. 
The pradtice is thus : having found a fquare A B C D the ordinary way, 
divide the bafe line C D into ten parts, and, leaving three on each hand, 
from the third of either fide E and F, draw lines to the points of fight, G,* 
and through the interfedtions of thofe lines with the diagonals O, O, draw 
parallels to the terreftrial line, cutting the fides of the fquare in the points 
H, I,.K, L : then joining the points E H, I E, F K, L F, by lines, you 
will have an odlagon, as in the preceding figure. 



To Jind the perfpe&ive appearance of the HEXAGON, or 
figure of Six- Angles, by the above method. 

TThE fame Serlio has contrived a like way of mapaging the Hexagon. 
Suppofe, as above, a fquare A B C D, and the bafe line A D divided 
into four parts, from one of which, on either fide E and F, draw lines 
to the point of fight H ; then through the interfedlion of the diagonals, 
which is the middle of the fcg^uare G, draw a parallel to the bafe line, cut- 
ting the fides of the fquare m IK; laftly, drawing lines through thefe 
points E, I, E,.aind F, K, F, there will be found a hexagojn. 

I fhall fay nothing of the od:agon, -F/^. 3. viewed fidewifc ; firice, as 
it has been lo often repeated, the method is the fame as for that viewed in 
front, Fig. i . the operation is plain and fimple, the lines drawn at 
^ig* 3f fhew it at the firft infpedion. 
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Of the Double Octagon^ or the method of adding breadth or 
thichiefs to an oEiagon^ by the operation of the circumfcribed 
fquare. 

Supposing a lingle odagoo already made, if it is required to have it 
•double, or to give it a thicknefs, or lift, proceed thus. Set the breadth 
or thicknefs you are willing to give it, within the fquare which circum- 
fcribes the odagon, as here at A B ; and from thefe points dxaw lines to 
to the point of fight C j and where thefe lines cut die diagonals, as in 
O, O, draw parallels D D, which will form a fort of band within the 
fquare ; laftly, draw occult lines from angle to angle, interfedling each 
other in N ; and where they cut the lines of the inner fquare, namely, in 
the points E, F, G, H,I, K, L, M, will be the bounds of the inner 
odagon. 



Of the Double Hexagon. 

An hexagon circumfcribed with a fquare, will receive a lift, or inner 
hexagon, by. the fame method of operation. It would be needlefs tore- 
peat particulars, fince the figure will clear any doubts that may arifc. 

Theodlagon viewed fidewife, is managed precifely as that viewed in 
front; the point of iightis A, and that of diftance B* 
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To exhibit the perfpeBive of a Circle. 



jLF the circfe be fmall, you are dired:ed, page 19, to an eafy method of 
projeifting it, by circumlcribing a fquare about it. If the circle be large, 
take the following method, which Serlio has dired:cd. Set one foot of 
your compaffes in the middle of the fundamental line, with the other de* 
fcribe the femi-circle A Z B, divide its periphery or circumference into 



the more of thefe diviuons, the eaiier it will be to form the circular lines, 
from the junction of which the circle receives its appearance. The 
femi-circfe A Z B is here divided into eight parts, which is the ufiiai prac* 
tice. From the fevcral divifions Z Z, dec. perpendiculars are raifed to 
the bafe line in the points E E, &c. this d<me» the two diagonals are to be 
drawn to the points of diftance, which are here removed teyond the com- 
pafs of the plate, but whicfh are to be fuppofed, as ufuai, in the horiflson. 
Thus you get a fquare A H I B; and this fquare thus fonaed, draw lines 
or rays fiQom all the points E towards the point of fight, as far as the liac 
H I, and through the interledions of thofe lines wim the diagonals, xlriiw 
parallels ; then, beginning in the Hiiddle of one of the fides of the iquarc 
to make a point, as ^, conned it by a circi^af Ime with the oppoike 
an^le ^, and proceeding thus with arches from angle to angle, according 
to the diicdionof diagonaJsthroughthepointSii^ r if /i^^e?^^', 

yott will have your df ck in peripcdive. 

By this method, it is apparent how curWlinear figure may be pro*^ 
jeded on a plane, and therefore how neceflary it is, to have this rule of 
the projedlion of the circle very familiar, bccaufc of the frequent ufc 
hereof in columns, vaults, arches, apertures of doors, windows, &;c. 




You will fee in the procefs, that 
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To exhibit the appearance of a Double Circle. 



X HE outer circle is fuppofed the fame that I have juft now heen de- 
fcribing ; and it is required to give it a tbicknefs, or hft, by making an* 
other within-fide thereof. Thus, give it any breadth at pleafure, as, for 
example, A C : from G the centre of the outer femi-circle, dcfcribethe 
inner one C D, which you are farther to divide, like the great one. 
Thefe divifions are eafily procured, by drawing lines from the divifions 
of the great femi-circle to the centre G ; the interfedlions of thofe lines 
with the inner femi-circle at 1 1 1 I, &c. are the points of its divifions. 
From thefe points raife perpendiculars to the bafe line A B, and, to pre- 
vent confufion, let thefe laft lines be dotted. This done, proceed by 
drawing lines from the new points C i I i I D on the baifc line, towards 
the point of fight F, as far as the lirte H K, and through their interfec- 
tions with the diagonals draw the two parallel dotted lines M which 
will give the breadth the circle is to have at G Q^, and its further dimi- 
nution. Laftly, draw lines from all the angles on which the great circle 
is produced, towards the centre, and the points wherein they interfecfl the 
dotted lines abcdefghiklmnop^y will be the points, which, con- 
nected with curve lines, will form the inner circle's circumference. 

A perfon who fliould defire a plan of three, four, five, or fix circles 
in perfpedlive, muft lay them all down in the geometrical plan after the 
fame manner as the fecond fem.i-circle is done in this example, and then 
obferve the fame method of procefs. 
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To exhibit the appearance of the Plan of a Square viewed 

Angle-wife. 

If it be required to draw a fquare, viewed by an angle diredlly oppofite 
to the eye, there is nothing more requifite than to fet off the diagonal of 
it upon the bafe line ; as here A C is equal to the diagonal of the geome- 
trical plan of the fquare to be projected, Tlien from the points A and C 
to draw two lines to the point of diftance D, then to fet oft' the meafure 
of the line A C on the bafe line towards A E, and from E A to draw lines 
to the point of diftance F, and the three interfcdtions of the lines H IK 
will be the bounds of the fquare deftred, viz, A I HK. 

When fucha plan is to be divided into feveral parts, lay down the num- 
ber or divifions required between the points C and A, and the fame num- 
ber on the other fide AE; and from all thefe points draw lines to the 
points of diftance ; as in the prefent figure, which has eight fquarcs on 
each fide, and fixty-four in alK . 

If in the fame plan, thus viewed by the angle, infl^ad of the divifions 
in the firft figure, it were required to have little plans in the four corners, 
as four lodges, columns, trees, or other objedls, fet the width of each on 
the bafe line, as B D, E A, on the rieareft fide, A F, GC, on the other 
fide ; from which points drawing lines to the points of diftance H I, their 
interfedions will give the four plans KLMN required. 
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To exhibit the perfpe&ive of a Pavement ^Sqjjare Stones, 

viewed by the Angles. 

-N^OW we are about places viewed angle-wife, it may not be amifs to 
fliew how the pavement of a hall, church, or other place, is to be con- 
duced. Having drawn the horizon parallel to the terreftrial line A B, 
the point of fight C, and the points of diftance D and E, divide thcbafc 
into as many parts as you would have fquares ; then draw lines from the 
extremities thereof A and B, to the point of fight C, and from the fame 
,points A and B, draw two diagonals to the points of diflanceDE, the 
points of interfedlion FG will give the fquare of the hall, and through 
them the line of depth HI is to be drawn. Then draw lines from all the 
divifions of the bafe line A C and B C, to the points of diftance D and E, 
and between the rays AC and BC, you will have your defire ; as appears 
from the figure. But here arifes a difficulty, namely, how to nil the 
vacant fpace B B and O I, A A and H F with the fame fquares \ for it is 
fuppofed the t)a(e line camic* be prolonged any farther. On fuch occa- 
fion, take the meafureof one of the fquares, 18 GK, on the line FG» 
and fet it off on the fame line H I as often a6 it will go, and you 
will have the points LMN OPQ^and R, through which drawing lines 
to the point or diftance, you will have the fame fquares as before ; fuch 
are thofe liere marked with dots. The fame method of fetting off the 
meafures on the line of depth, will be exemplified in other -pavements 
^iereafter. 



T*o exhibit the perfpeStive of a Pavement of Squares 
encompaffed with a Lift or Fillet. 

HE method of managing this fecond pavement with a band around 
it, is the fame with that of fingle fquares viewed in front ; I fliall there- 
fore decline to wafte any time in teaching it, fince I have already given 
fo many figures thereof. It may be proper, however, to add, that the 
bafe line is to be divided into unequal parts, as A, B and C, becaufe of 
the fillets, and lines to be drawn from all thefe divifions to the point of 
fight D, and through the points where thefe are interfedted by the diago- 
nals A E, and G F, parallels to the bafe line are to be drawn. By this 
very, plain operation will be produced the appearance of the pavement 
fhewn in the oppofite figure. 
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To exhibit the perfpe&ive appearance of Pavements viewed 
angle-wife^ encompaffed with a band or filet. 

For fuch kind of Pavement, the bafe line AB is to be divided into 
unequal parts, the largeft whereof are to be for the fquares, and the 
fmaller for the band or fillet ; and from all thefe divifions, lines are to be 
drawn to the points of diftance E F, as has been already direiSted in fingle 
fquares. 



To exhibit the perfpe&ive Appearance of Pavements of 
Squares viewed in front^ encompaffed with bands^ or filets^ 
whofe fquares are divided by the angle* 

For this fourth kind of pavement, the fame method is to be taken as 
in the fecond, by fetting the meafures of the firft range of fquares and 
fillets on the bafe line, and from thofe points to draw the lines according 
to former dircdlions. Then to make the inner fquares which are feen 
angle- wife, nothing more is required than to bifedt the loweft fide of each 
fquare of the firft range, and from thofe points, as A, B, C, D, E, F, G, 
draw lines to the two points of diftance, and their interfedlions with one 
another will produce the feyeral inner fquares or lozenges throughout 
the plan. 
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7a exhibit a pavement of Squares viewed angle-wife^ with 
chains of Squares fee?i in front. 

I SHALL fuppofe the perfpedlive, or diminution of the fquare, bj 
drawing the line of depth, to be already done, that I may favc the trouble 
of too frequent repetitions in theenfuing pavements. 

To manage this fifth fort of pavement, divide the bafc line into equal 
parts, to anfwer the number of fquares, and from the points of the 
fquares to be divided in front, as A B C, draw lines diredly to the point 
of fight, and from the points of thofe to be feen obliquely, draw lines 
to the points of diftance, but without marking them through the chains. 
After all the fquares which are thus viewed by the angle are drawn, the 
fquares of the chains will be eafily formed by parallels from the oppofite 
angles of the oblique fquares on either fide. As for example, from the 
angle D and E draw the parallel line F, and fo for all the reft, as is Ihewn 
by the figure. Care is ftill to be taken, that there be always the fame 
number of fquares between the chains ; as here we have three between 
A B. The meafures on the bafe line, rightly laid down, will prevent any 
error of that kind. 



lo exhibit a pavement of Squares in front ^ with chains of 

Squares angle-wife. 

This Cxth fort of pavement is performed much after the manner of the 
preceding, by dividing the bafe line into equal parts, according to the 
number of fquares, and from the points of divifions drawing lines to 
the point of fight, to form the bands or chains G H I ; yet tomewhat 
more in it, care being taken to make the crofs there is, of the fame breadth 
as the others that tend to the point of fight O, and that there be the fame 
number of fquares between the vacuities. The reft is obvious enough, 
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To exhibit a pavement of Octagons intermixed with Squares. 



1 SHOULD never have done, was I to give all the varieties of pave- 
ments : invention would find endlefs employment in their conftruaion. 
This feventh inftance is obvious enough ; all I add it for, is to open the 
mind, and furnifli occafion for the contriving of others. All that is re- 
quired to produce this kind of pavement^ is to divide the bafe line into a 
number of parts equal to the number of fquarcs to be formed, as has been 
already diredled. Of which fquares a certain number is to be taken , as 
here nine, five whereof are full, and the reft only halves ; the full ones 
give the infide of the figure i a 3 4 5f And the diagonals of the reft, 
6789, give the fides : the reft is evident/ 



To exhibit t7 pavement of fingle Squares viewed in front. 



X HIS form I have put the laft, not as being the moft difficult, for in 
reality it is the eafieft of all, and the very beginning of perfpeftive, but to 
intimate that it is the moft ufeful and neceflary ; the others being feldom 
added but by way of ornament, and this ferving as the foundation where- 
on any folid is to be railed, and the elevated parts made appear. As will 
be ftxewn hereaften 
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PRACTICAL PERSPECTIVE. Part II. 



Plan of a Garden in perjpe&ive. 

What we have been obferving, is confirmed by this plan, 
which Ihews with what facility the projedion is made by the 
foregoing rules. For, drawing lines from all the divifions 
on the bafe line to the point of fight, the diagonals will give 
the depth of the whole plan, and the diminution of all the 
little fquares. Lallly, marking the walks, borders, and fi- 
gures of the geometrical plan in the correfponding fquare 
of the projeded plane, the whole parterre will be found in 
perfpedive. 

Let the plan given you to put in perfpe£tive, be of what 
fort foever, the readieft way will be to draw a fquare about 
it, and divide that into feveral leffer fquares. For after the 
grand fquare, with all the leffer ones, are projeded by the 
ordinary rules, you have nothing farther to do, but take care 
that every part is comprifed in the fame number of little 
fquares in the diminiflied plan as in the geometrical one, and 
the figure of the one will be exactly found in the other. 
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Plan of a Building in perfpe&ive. 

Serlio in his treatife of Perspective, fets a great value 
on this method of putting planes in perfpedive, as a thing 
of fingular ufe in architedlure, whereby a perfon is enabled 
to (hew one part of a building raifed, and the reft in plat- 
form. But this method for exhibiting the projeded plans 
of buildings, being the fame with that I have already laid 
down for a garden, 1 need not fay any thing farther thereof ; 
the figure is fufficient for the reft. And from this one fi- 
gure meafures are eafily taken for any other, either more 
eafy, or difficult ones. 
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Plan of <7 Church, in perfpe&ive. 

This plan is concluded according to Obfervation VII. page 
1 8. That is, all the fides perpendicular to the bafe line, 
as are here the places of the walls and pilafters, are drawn to 
the bafe line, and from that line to the point of iight ; 
and all the other fides parallel to the bafe line, as are here 
the breadths, &c. drawn to a line on one fide, O P, which 
thus ftiews the points a b cd ef gb i kl, Thefe points 
transferred hence upon the bafe line as^^, &c. and lines 
drawn from them to the points of diftance, their interfec- 
tions^ with the extreme ray, give points for drawing parallels 
through, exhibiting the diminution of every thing ; as fhewn 
by f7, c, &c. 

This method of diminifliing on the extreme ray is prac- 
tifed by many; and yet fuch as would take my advice, fliould 
let it alone, and rather follow the method diredcd in Obfer- 
vation VIII. where a perpendicular is raifed on the end of 
the bafe to receive the interfedions, and to obviate the 
defed of the prefent method, which docs not diminifh 
enough, unlefs where the points of diftance are very remote: 
for in that cafe, the effed is the fame as in the other methods. 
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ThkU of a Houfe with d Garden. 

The method of putting this plan in perfpedive, is the 
fame with that of the garden alone ; fo that what is there 
faid may fuflSce for both. My defign in putting it here, 
is to fhew, that one may diminilh all forts of plans, whether 
confiding of equal or unequal parts. 
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Plan of a Fortification in ferfpe&ive. 

To put a Fortification, or other plans of the like kind 
in perfpedive, the Vllth and Vlllth Obfervations, page i8, 
are to be ufed. The fame in efFed is the method already 
laid down for the Church and House, pages 37, 38, 
namely, by raifing perpendiculars from all the angles to the 
bafe line, and producing rays from their interfedtions with 
the bafe line, to the point of fight j and from the fame 
angles drawing the parallels to the terreftrial line, and 
marking the divifions on a fide line, A B. Thefe divifions 
being transferred thence to the bafe line, and lines drawn 
from them to the point of diftance, we fhall have the line 
of interfedlions C D. But, becaufe there is not room on the 
plate to put it on the bafe line, I have added it underneath 
the figure, as in A B. Laftly, having fixed the point of 
diftance in E ; draw lines thence to all the divifions of A B, 
cutting the line of interfedion C D in fo many parts ; which 
line, C D,with its divifions, is to be transferred to the bottom 
of the extreme ray, in the perfpedive plan, or rather fet on 
each fide, as D D ; and from all the points of the lines D C, 
D C, draw parallels, or only mock -points, on the ray pro- 
ceeding from the angle of the plan belonging " thereto. 
Which points, conneded by lines, give the figure required. 
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An irregular Plan and Figure in Perfpedive. 

AV^HOEVER can perform what is .direded under the laft 
article, will find no difficulty in projeding any other figure, 
that being the moft intricate of all kinds of plans in perfpec- 
tive. It was judged, however, proper to add feme irregular 
form, which might appear at firft fight to be difficult, in 
order to ihew that thefe rules are adapted to all the variety 
of poffible figures, and that every form and-ffiape, in what- 
ever view or aiped it is to be feen, may eafily be projeded 
in perfpedive. 

The lines in this plate are marked as in the former : to 
repeat the operation is needlefs. 
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Another plan of a Church^ in PerfpeSiive. 

The manner of projeding the perfpedlive of this plan, fliouId fcem 
very different from what I have hitherto delivered, by reafon of its differ- 
ent difpofition ; but that I own is a thing done defignedly, to Ihcw that 
though there be diverfe ways and manners of operation, they arc all redu- 
cible to one. For this projedtion, in effe<3:, i^ the fame with what I have 
already prefcribed for fortifications, irregular figures, and other plans, 
with only this difference, that the parallels to the bafe line are there 
marked on a fide line, and here, on a line in the middle of the plan. But 
the fame effed is produced from each method ; for drawing lines from 
all the divifions of the middle line B L to the eye A, you will have the 
line of intcrfedion B which is upon what may be called the ba(e line 
DE. 

To put the geometrical plan in perfpe6live, transfer the whole length of 
the ferreflrial line D E to any place at pleafure, as D E in the perfpeftive 
plan, and fet off the height of the eye A F ; then, putting the line of in- 
terfedlion BC either in the middle, or on one fide, draw parallels to the 
bafe line through all its divifions to the extreme rays DA, E A, and fet 
the breadth of the pilafters D K on the bafe line ; then drawing a line from 
K to the point of fight A, the points wherein it interfedls the parallel 
lines will be the widths of the pilafters. 
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PRACTICAL PERSPECTIVE. Part III. 



Preliminary inftrudtions necejfary to the following methods. 



JL HE reader is by this time fufficiently inftrudled in what relates to Ichno- 
graphy and Planigraphy, confidered as the foundations of Orthography and 
Scenography. 

Orthography, I have already defined to be the elevation of the fore-right 
plane or front of any objedt, the elevation of the face or front, &c, and Sceno- 
graphy the elevation of all the parts. See the Definitions, page 7. 

To make inyfelf more intelligible to fuch as are not verfed in theufe of thofc 
words, I puroofe, as already promifed, for the future to call Ichnography 
the Plan ; the Orthography, the Upright or Elevation of the front ; and Sceno- 
graphy, the Elevation of the whole. 

Here it is to be obferved, that elevations never give the eye all the angles of 
the plan, and that the quantity of fides, or angles which appear to the eye, de- 
peaas on the afpedl or view the objcdl is taken in. Thus, if it be viewed in 
front, as the figure A, it will only fhew one fide, though the plan hath four. 
If it be viewed by the angle, it will ftiew two, as B ; but never more, in what- 
ever view it be taken. I fpeak of fquares : for as to objeds of many fides, they 
may Ibew three, four, five, and more. 

Whenobjedts decline ever fo little from the point of view, they arefeen by the 
angle, and of confequence muft fhew two fides. And ftill the farther they are 
removed from the point of fight, the more of the fide they fhew ; thus the fide 
K E fhews more of itfelf than C L, though their thicknefs be equal. 

Another thing to be obferved is, that the lines which arc parallel to the hori- 
zon when the objeft is viewed in front, asC DE F of the door \n Fig. i. be- 
come a vifual ray when the fame objedl is viewed a little obliquely. Thus C D 
E F, which in the upper figure flands in front, becomes a vifual ray in that 
underneath. And, on the contrary, the lines which arc rays in the upper, be- 
come parallel to the bafe in the under. As to perpendiculars, they always con- 
tinue perpendiculars in whatever view the projeded bodies are exhibited. 
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Of the Line of Elevation, ferving to give the Heights of all Kinds of 
Objedts in all Parts of the Plan. 

The ufe of this line is of the laft importance, infomuch, that whoever is 
perfe<aiy mafter thereof, will fcarce meet with any difficulty in railing any kind 
of elevation. 

As in the putting planes in perfpecflive we made ufe of the bafe line ; fo in 
elevations, another line is to be ufed to dired: us, and carry the proper heights to 
all the objcdls to be raifcd. 

This line of elevation muft be perpendicular to the bafe line A B, which is 
always the firft line of the plan, and that next the eye, and of confequence the 
fitted to carry the meafures to the feveral objecfls in the plan. On this account 
the line of elevation C D is raifed perpendicularly on A B, as the other lines in 
the plan (hould be. Infomuch, that it is to be remembered as a rule, that when- 
ever, in the courfe of this work, mention is made of perpendiculars, it is to be 
underftood of perpendiculars to the bafe. 

Since this line of elevation is to receive and give the heights of all objecTs to 
be raifed on the plan, it muft have the fame horizon with the plan. Therefore, 
from the foot of this line (which is placed either on the right or left) a line is* 
to be drawn to fome part of the horizon, though what part does not matter, 
the effedb being the fame in all. In this figure, the line of elevation is C D, and 
from C the line is drawn to the point of the horizon in £ ; or it might be drawn 
to the point of fight, if one pleafed. I have here put the line of elevation on 
either fide, and the point different in each, to Ihew that it will anfwer any where. 

If from the point H, which is in the plan of the fecond figure, you would raifc 
a line of two feet height, fet two equal parts on the line of elevation, which you 
hold equivalent each to one foot, fuch is here C F ; and from C drawing a line 
to the point E, you will have an elevation of two feet between the two lines C 
and F. 

Now, to give the fame height of two feet to a line raifed from the point H, 
from H draw an occult line parallel to the bafe line, till it meet the line CE in 
the point I ; then from the point I ered a perpendicular I K ; this will be the 
height of the line required, which is to be taken hence in the compaffes, and fet 
off from H to L. 

If a line likewife two feet high were required to be drawn from the point M, 
the fame operation being repeated, you will have the perpendicular N O, which 
will be the height required from M. Laftjy, performing the fame for the 
point P, you will have the perpendicular QJR for the height of a line of two feet 
from the point P. 

The fame rule will give a height of 3,4, 5, 10 or 20 feet ; all required being 
to fet fuch heights on the line of elevation, from thofe heights to draw lines to 
the point in the horizon, as E,and to proceed with the reft as above. 
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To exhibit the Elevation of a Cube in Perfpedive. 



XXAVING projedlcd the plan according to the preceding rules^ and raifed the 
line of elevation as F fee off the height of the cube thereon^ namely F M» 
and from the points F and M draw lines to the point of elevation £. From the 
feveral angles of the plan A B C D, draw parallels to the bafe line, till they meet 
with the line F E, and from the points of interfeftion F and H,ere<ft perpendi- 
culars F M and H K ; then taking thofc meafures in your compalTes, fet them 
perpendicularly upon the angles of the plan ; thus, taking the height F M, fet it 
on the two perpendiculars raifed from A and B, which will give you A G 
and B G ; then taking the height H K, fet it on fjerpcndiculars raifed from C 
and D, which will give you CO, D O j laftly, joining the right lines G O, 
O G, the cube will be raifed. 

Or, if you draw parallels to the bafe line from M and K, their points of inter- 
fedion with the perpendiculars AG, BG, CO, DO, will be the altitude of • 
the cube, and thofe points conneded by flraight lines will complete its figure. 

For the elevation of any figure whatever, always draw lines from the feveral 
angles of its plan, parallel to the bafe line, till they cut the line drawn from the 
foot of the hne of elevation, and proceed in all refpeds as direded for the cube, 
and you will find there is no figure however difficult and irregularly formed, but 
will be thus brought into its perfpedtive. Example of which I fhall give in the 
polygons following. 

The fecond figure is another cube, raifed after a fomewhat difterent manner 
from the firft. The procefs I (hall defcribe in few words, being nothing con- 
temptible. 

Having difpatched the plan the ordinary way, from the feveral angles thereof, 
B C D E, ereft perpendiculars ; and on the firft of them, B C, fet off the given 
height of the cube, namely B A, C A ; then from the points A A draw lines to 
the point of fight F, or to the points of diflancc G H, and the points I and L, 
wherein they interfedl the perpendiculars of the angles D and E, will give the 
line of depth, and the top of the cube pcrfedlly raifed. 

Tliis latter method is much lefs univerfal than the former, which has al- 
ways been in ufe among the oldef^ authors ; yet has it fome advantages which I 
ihall haveoccafion to touch upon hereafter. 
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. To find the Elevation of a Tri ang le. 



A NOW proceed to (hew with how much eafc all kinds of figures may be 
raifed in perft)eftive; Of thefe, polygons, or figures of many fides, are themoft 
difficult. I lhall therefore choofe to exemplify in thefe ; and, to obfervc fomc 
order, will begin with the moft ftmple, the Trianqi;?- 

Having formed the plan, as already direded, page .21, wh?re is ftiewn the 
method m drawing ic with a ledge or lift 5 the line o3F Elevation, as^uft now in- 
timated, muft be fct on one fide, i^nd of any height at pjeafure, for example B A, 
which we fuppofe to be three feet ; then from alt the angles of the plan draw- 
ing parallel lines, parallel to the bafe line, to the line B ^ and from the points 
of interfedlion ereding perpendiculars between the lines A E and B £, let off 
all their heights upon the feveral angles, whence the parallels proceed. The 
height A B for inftance, on the angles C and D, which will give C R and D S, 
the height N P on the angle which will give QJf . Then for the inner an- 
gles, fet F I on G and O which will give GT and O V, and N L fet on K will 
give K K. Laftly, connedling the points R, S and Y, and again the points T, 
V and X, by right lines, you will have the triangle in its proper thicknefs, &c. 

By drawing lines parallel to the b$fe line, fiom the points A I L P, the points 
of their interlecaion with the f)erpendiculars raifed from the angles of the plan, 
will give the angles of its elevation. 



X HE Pentagon, I have faid, is a figure with five fides, and as many angles ; 
and have diredled the method of forming its projeftion, page 22. As to the 
making its elevation, I ftiould lofe time to defcribe it, the figure hereto annexed, 
with the lines drawn from its angles, and from the perpendiculars of its altitude, 
Ihewing abundantly that its method is the fame with that of the cube and triangle. 



X HE Hexagon is a figure with fix angles, and as many fides or faces, as al- 
ready obferved, pages 23, and 27, where I have given its diminution. The 
method of raifing it is obvious enough from the figure. 



.7 



To exhibit a Penta&on, (tt Five-angle; in perJpeSfive. 




To exhibit the elevation of an Hexagoj^, or Six-angle, in perfpe£iive. 
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The Heptagon, or Seven-Angle, in perfpe6tive; 

The Heptagon is a figure with feven fides and angles ; 
the manner oiF defcribing it, and of putting its plan in per- 
fjpedive, I have already given in page 24. Its elevation is 
performed after the fame manner as that of the triangle, as 
appears from Fig, I. 



The Octagon, e>r Eight- Angle, in perfpe£live. 

The Octagon is a figure with eight fides and as many 
angles, as reprefented in pages 25, 26, where the reader will 
find different ways of putting the plan in perfpedive. Its 
elevation is to be procured in the fame manner as that of the 
preceding objed. 



Digitized by 



Google 




r 

Digitized by Google 



Part III. 



PRACTICAL PERSPECTIVE. 



47 



A Double Crofs in perfpe&ive. 



A HIS and. the following figure I add from the Sieur de Maralois^ who 
has given them a place in his works according to the method I have al- 
ready laid down. The truth is, it would be fomcwhat difficult to put 
them in perfpedtive any other way, by reafon of the multiplicity of their 
angles ; but in this method all is eafy, by only raifing the heights from 
all the angles of the plan, &c. as already obfervcd of polygons, and is 
evident from the figure. 



A Stone fluted, or channeled ftar-wife, in perfpe&ive. 

ISFoT having given the plan of this figure among the other plans, I 
have judged proper to add it underneath. The geometrical plan is eafily 
made, as being only a circle whofe periphery is divided into fix parts and 
the divifions joined by right lines, leaving a point between each two; as, 
for e3^mple, between i and 3, leaving % ; and from a to 4, leaving 3 j 
and fo of the other. The refl is obvious from the fecond figure. 
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To exhibit Pilasters perfpeHive. 

I n" the raifmg of columns, pilafters, walls, or the like objects, which are to be of the fame 
height, there is no need of a line of elevation ; it is fufficient to proceed as in the fecond method 
for the cube, page 44^ that is, having raifed perpendiculars from the angles of the plan, as here 
fcom A B C D of Fig, i. fet the height defired on the firft or fecond perpendiculars, as A F 
or D E ; then drawing a line from E to the point of fight F, to this line ail the perpendiculars 
-from the angles from tSe inner fide of the pilafters are to be raifed. In which cafe, the pilafters 
G and H will have equal altitudes to the firft. 

If one choofe not to make ufe of fquares in the plan, the meafures muft be laid on the bafe 
line, and rays be drawn thence to the point of fight F, and other rays for the diminutions to the 
poijit of diftance K. Thus, for example, L M being a fide of a pilafter, rays are to be drawn 
from the two points thereof, L and M, to the point of fight F, for the breadths of all the pi- 
lafters : and for the depth of each, as they are intended to be fquare, the diftance L M is to be 
taken and fet off from L to N j then drawing a line to K, it will give the depth of the pilafter 
in O : laftly, from the points L M O ereft perpendiculars, and proceed as above direfted. If 
you would have the width of two pilafters between one and another, fet them accordingly on 
the bafe line, and after making the depth of the fecond pilafter equal to the firft, as here P Q^, 
from the two points P Qdraw lines to the point ofdiftance K, which will give the points R S 
on the ray L ; and from S draw another fliort parallel S T, cutting the ray M F j laftly, from 
the three points R, S and T, erefting perpendiculars, proceed as in the former cafe. A third 
and fourth pilafter, &c. are to be added after the fame manner, ftill obferving the fame meafures 
on the bafe line as in the firft figure. 



To exhibit Pilasters viewed by the angle. 

I HAVE already obferved, page 17, that the plan of fquares is formed by drawing lines from 
the divifions of thie bafe line to the point or diftance. As to the elevations, the method is the 
fame with that juft defcribed. For having fet the height A B on the firft perpendicular, lines 
muft be drawn from the point B to the points of diftance C D« which will interfed and give 
the heights of the other perpendiculars raifed on each fide. Then giving the diftanccs required 
between the two pilafters, which are two fquares, raife the fecond; and by the fame rule the 
third. Their heights will be found by drawing a vifual ray from the point B to the point of 
iight E, the intersections whereof with the firft perpendiculars in the points F and F, as alfo 
the interfeftions of other lines from F and F to the points of diftance C and D with the other 
perpendiculars, will give the heights required, as in the firft pilafter. 

Thefe pilafters which are raifed without plans, muft have their meafures on the bafe line, as 
if they were to have the fame breadth with thofe viewed in front. Accordingly, the treadth GH 
muft be marked, and a ray be drawn from G to the point of fight E, which will give all the 
middle points, or dameters. Then fetting the fame breadth from G to I, from the three points 
G H I draw lines to the points of diftance C D, which form the firft plan. On this plan ereft 
perpendiculars, on the firft whereof fet oflF the height, as G K, and from the point K draw lines 
-to the points of diftance, which will give the fhortenings of the perpendiculars of each fide. For 
the fecond pilafter, do the fame with the points L «nd M : and for the third, with the point* 
N O. The reft is evident from the figure. 
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EfFed of the DifFerence of Horizons. 

TThE higher a perfon is raifed above an objedl, the more he fees of the 
upper part thereof ; of confequence the lower he is, the lefs he fees ; and 
if he be underneath it, he only fees the bottom part, and nothing of the 
top. 

The firft propofition is evident from Vig. i. the fecond from Fig. %. 
and the third from the laft. 

The firft and fecond cubes are formed after the manner already deli- 
vered. The third are alfo produced by the fame rules, though they may 
appear fomcwhat more difficult, by reafon the objedt is feen over head ; 
but inverting the paper, or painting, and drawing lines to the point of fight 
A, and points of diftance B and C, as in the former methods, you will 
have the fame facility in exhibiting them. I fay nothing oi objects 
viewed fide-wife, as having fo often repeated, that the method is the fame 
as thofe in front. To render the pradice of putting them in perfpedive 
more eafy, I have added in the next plate two figures, the one a bare out- 
line, the other lhadowed farther. 

Before we quit this third figure, it is to be obferved, that the lownefs of 
the horizon is the reafon we fee the bottoms of objedls, as D E F, 
whereas of the two others, G H, placed in the horizon, neither top nor 
bottom can be feen. Not the top, by reafon of the lownefs. of the nori- 
zon ; JK)r the bottom, becaufe they are the horizon itfelf. 

There are abundance of painters faulty in this point, inconfiderately 
fliewing the tops of objedls, even where tne horizon is very low. 
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Elevation of Objeds viewed by the Angle^ 

I HAVE (hewn in pages 19, ao, that in the projedlion of oblique plans, 
the lines are always to be drawn to the point of diftance, not to the point 
of fight, imlefs for finding the diameter. The fame rule is to be obferved 
in raifing the elevations, as is evident from the firft figures, all the lines 
whereof are drawn towards the points of diftance B and C, and none of 
them to the point of fight A. 

The firft figure D fhews that though there be a multiplicity of parts in 
any objedt feen angle-wife, they are all to be drawn to the points of dif- 
tance B and C. To perform the operation, the rule is this ; having pro- 
jected a plan, and raifed occult perpendiculars, as already direded, fet the 
given height on the firft angle, as E F, and from F draw lines to the 
points of diftance B C, for the heights of the fecond and third angles, in 
the points of interfedtion G G, then from G G draw lines to B and C, and 
you will have the fourth angle of the platform. The other leflTer pieces 
are raifed after the fame manner, namely, by fctting the heights on the firft 
perpendicular, as from F to H ; and from H drawing lines to the points 
C and B, as before done from the point F. By fuch means you will have 
the heights of all the angles, and the points I and K will give the thick- 
neflfes of all the lefTer pieces, and the platform of the middle, by ftill con- 
tinuing to draw lines to the points B and C. The reft is evident from 
the figure, which may ferve for a caftle defended with four fquare towers, 
or for a palace cantoned with four pavilions. 

The two other objedls on each fide the great one are feen fide-wife ; 
the manner of drawing them is in all refpe6ls like thofe viewed in front* 
Thus, raifing perpendiculars from all the angles of the plan L, and giving 
the neceftary height to the firft of them, asM N, and drawing a line from 
the point N to the points of diftance B C, you will have the fecond and 
third angles in the points of interfedlion O O ; then drawing lines from 
O to the points B C, you will have the fourth angle, which is the eleva- 
tion of the whole. This is according to the firft method : the fecond 
would have given the fame. 

The fecond figure underneath is produced the fame way ; all the differ- 
ence is, that in this the horizon is fomewhat lower. 

The third (hews the bottom of the objeds ; but the method is ftill the 
fame as in thofe that fliew the tops, the lines bein^ drawn to the points of 
diftance QJR. in the horizontal line. 
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"Toraife ohje&s of any heights^ and remove tbemtoany dijlance 

at pleaJUre, 

Suppose it be required to have an objed: two feet high, one foot broad, 
and one foot deep ; and another three feet high, one foot broad, two feet 
deep, and two teet diftant from the firft objecfi: ; and another a foot broad, five 
feet deep, four feet high, and three feet diftant from the middle obje<5l ; your 
method of proceeding will be thus. Having formed a plan of fquarcs, fuppofed 
each equivalent to one foot, by means of the points of fight A, and diftance 
B C , from the firfl: angle D eredt a perpendicular according to the fecond me- 
thod, page 48, which perpendicular is to carry the proper mcafures to all the 
objedls,as here D E, wherein the meafure D F, is fet four times, by reafon the 
highert objedt is not to exceed four feet. From the fevcral angles of the firft 
fquare F I G D eredt occult perpendiculars ; and having fet the proper meafure^ 
namely two feet, on the firft of them, D, from the point 2 draw a line to the 
point of fight A, and it will cut the perpendicular ot the angle G in the point 
H, through which a line is to be drawn parallel to the bafe, cutting the per- 
pendicular of the angle I in K, and another parallel to be drawn through the 
point 2, cutting the perpendicular of theangle F in the point L ; then connedl- 
ing the four points H K Land 2, by right lines, you will have the firft obje(5t. 
Now as you would have a fpace of two feet between the firft and fecond obiedt, 
two fquares are to be left vacant between them ; and on the firft angles of the 
third, perpendiculars are to be raifcd, and the fame operation performed as to 
the firft objedl, with this difference, that the height of the fecond is to be taken 
from the third point of the line D E, by reafon it is to be three feet high, and 
that it muft take up two fquares, fince it is to be two feet deep. Between this 
fecond and the third object the fpace of three fquares is to be left, by reafon 
there is to be three feet diftance from the one to the other. From the firft 
angles of the fourth fquare perpendiculars are to be raifed as for the firft obieft, 
and five fquares farther, another perpendicular for the line of the depth, and the 
bound of the five feet, which is the depth of this third objedl. The fourth point 
of the line D E gives its height, four feet, by cutting the perpendiculars, as in 
the firft objedt. The objedls on the other fide are raifed in the fame manner, 
and on the fame proportions as thefe ; but the wall in the middle is of an equal 
height every where, namely, three feet, with anapertureof four feet in the middle^ 

In the fecond figure are three walls of equal height ; whereof that in the 
middle is a fquare deeper than the two extreme ones. Between each is an aper- 
ture of the three feet, for doors or windows. Oh the other fide is a continued 
wall fourteen feet long, and of an height anfwerable to the reft. The method 
of elevating all thefe, is the fame with thofe above. What we call a wall may 
likewife ferve for a hei^e, palifadc* &c, of a garden. 
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Of W ALLS viewed in Front. 

-From what has been fald one may raife walls of all kinds in any oblique views ; and though 
the fame method may ferve for the fame walls viewed in front, I have thought propcf to add 
this figure on two accounts : J/?, by reafon it is not always that plans are made, and on fuch 
occafion a perfon would be a little to feek for the thicknefles. 2dly, To give the thicknefles to 
gates and windows, which might occur in fuch walls. 

To make walls parallel to the bafe line, or the horizon, on a plan, one may give them ai>y 
length at pleafure on the parallels to the horizon. To adjuft their breadth, you may take that 
of a fquare, from the angles whereof A B, you are to eredt perpendiculars to any height, as C ; 
from C draw a ray to the point of fight D, and C D will give the diminution of the wall. 

When there is no plan, the thicknefs of the wall, as E F,is to be fct on a parallel to the bafe 
line in the firft corner of the wall : then from F a line is to be drawn to the point of fight D, 
and from E, another to the point of di fiance G ; and from the interfeclion of the two in the 
point H, a perpendicular to be railed, and another from the point F. Then the height of the 
wall F I is to be taken, and from I a line to be drawn to the point of fight D, the interfeSion 
whereof with the perpendicular H, will give the diminution of the wall. For the length, you 
may give it at pleafure on the firft parallel E F. For the doors and windows, in the fame 
walls, mark the width and height as here K L M N, and fet the thicknefs required on a paral- 
lel, either above or below the doors or windows, in the corner next the point of diftance, as 
here N O or L O j laftly, from the points L and N draw lines to the point of fight D, and 
from the points O to the point of diftance G, and from the interfeilions of thofe lines in P, &cc^ 
draw the tbicknefTcs., 



0/ber Walls viewed by the Angle. 

^VVhEN the wall is to be raifed on a plan, you have nothing to do but ereft perpendicular 
from the angles already determined, and to mark the heights on the perpendicular from the an- 
gle next you, as on the line Q^R \ and from the point R, to draw lines to the points of diftance 
o T ; the interfeftions thofe lines make, with the perpendiculars raifed from the angles of the 
plan, win give the length and thicknefs of the wall. If you have no plan, fet the meafures 
both of the breadth and depth of doors and windows on the bafe line, as in this example, V X 
is the breadth, X Y the depth, and Z I the height of a window ; then from all thefe points 
draw lines to the points of diffcance S T 5 firft from X, which is the ray of the bafe ; then from 
V, a little occult line cutting the ray X S in the point 5, which is the thicknefs of the wall. 
As to the depth} the ray Y S will give it by its interfe<fting with X T in the point 6 ; and Z i 
will give the breadth of the windows in the points 7, 8 j from which points X, 5, 6, 7, 8, per- 
pendiculars being raifed, and the height 2 being fet on the firft of them X, and from the point 
2 drawing lines to the points S T, the interfeftions with the perpendiculars will give the height 
of them all. From the height of the window, marked 3, 4, draw lines to T, and where thefe 
interfeft the perpendiculars 7, 8, lines are to be drawn \ and from the corners 9 to S, for the 
depth 10, draw lines to T, and from the point of interfeftion I X, dr%w a perpendicular. This, 
may alfo ferve for a paliiade as well as a wall. 
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To place a Door in any part of a Wall at pleafure. 



A 

WALL being raifed one, two, or three feet thick, on the points H I, and carried on of 
the fame height, as already dircfted ; in order to place a door in any part (hereof, obferve the 
following method. Suppofe the door required is to be three feet wide, and all its dimenfions to 
correfpond with that of the lower figure. To place this door in the middle of the end wall, fet 
the breadth on the bafe line, as here in A B, and on the fide of A and B fet the breadth of the 
frame, or band, D and C, and from ABC and D draw lines to the point of fight K ; and where 
they cut the parallel M N in the points O O, &c. ereft perpendiculars of any heights at plea- 
fure. Thus is the width of the door procured. For its height, D F E is to betransferred from 
the door underneath to the corner of the wall I, arid lines to be drawn from the points F E to 
K J and where they interfeS the perpendicular M P in the point draw Q^R parallel to 
M N, which will give the height of the door, and the band or frame at top. Its thicknefs, or 
^cpth, will be the fame with that of the wall, which is G F. And if from G you draw a line 
from the point of fight K, it will cut the perpendicular M P in the point S, through which 
drawing S T parallel to R, you will have the thicknefs of the door V* 

To make a door in a fide-wall, theinftrudions given' in page I7. are tobe well remembered ; 
importing, that all the meafuresare to be put on tl^ bafe line ; and, that lines being drawn from « 
thefe meafures to the point of diftance, will give all the diminutions defired. For an example, 
a door four feet broad^is defired in a chamber. Set ofF four equal diftances from ! to C, and 
draw lines from the dimenfions of the door C A and B D to the point of diftance L 5 where the 
ray I M interfefts thofe lines, ereft perpendiculars X Y, which will give the breadth of the 
door. For its height, draw lines from the point E and F to the point of -fight K, and the inter- 
feftions with the perpendiculars will give the height. As to the thicknefs of the top and bottom, 
draw the thicknefs of the wall, G H and F I, to the point of light K ; then drawing a little pa- 
rallel to the terreftrial line, through the lower corner of the door X, and another through the 
upper corner, you will have X Z, the thicknefs of the top arid bottom^ to be joined by a per- , 
pendicular, as you fee in the figure. 

If jrou would have a door on the other fide, you have nothing to do but draw parallels to the 
-bafe line from the point X to the ray I N, and then raife them as already direfted. The reft is 
the fame as on the other fide. The gate is not here reprefented in the middle ; it is defignedly 
placed elfewhere, to obviate the error of fuch as without any other meafures, draw two diagonals 
through their painting, though of ever fo great a fiz^, and make all their objefts equally diftant 
from the interfeftion of thofe lines, that is, from the middle of the painting. So that, on their 
principle, a bodv fliould always be mounted to (hew their work in all its advantage ; which is 
a palpable overiight. For though painting (hould be forty feet high, and it fhouldbe placed on 
ihe ground to be feen, the horizon (houTd never be above five feet high, but rather le($ thaa 
more \ whereas in their way the horizon (hould be twenty feet high. 
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draw Windows perfpeSiive, 

T 

HE method of defcribing a window is perfeftly the fame with that of a door ; therefore fcy 
learning to make a fingle and double crofs, you area mafter of windows. Suppofe now it 
required to make a window in the wall A B, of any breadth at pleafure, lay down its breadth 
on the bafe line, as D E, and from the points D and E draw lines to the point of diftance F, 
and from the interfedlions G G, of thofe lines with A K, ere<ft perpendiculars G H, G H giv- 
ing the width of the window, ^^ich is here only two fquares, or panes. As to the height, it is 
ufually raifed as near the ceiling as may be, but the breaft part fhould not be above three feet 
and an halfj this meafure therefore is to be fet on the perpendicular A B, as from A to I, and 
drawing a line from I to K, where that line interfeSs the perpendiculars G H, will be the breaft- 
part. After the like manner drawing a line from L, the top of the window, to the point of 
fight K, its interfeftion with G H, will be the top of the window ; by which means we ihall 
have a long fquare, or parallelogram, to which a crofs being added, will form a window. To 
make this crofs, the fpace D £ muft bedivided into two equal parts, each being about half a foot; 
then drawing this breadth M to the point of diftance F, and from the interfeSions thereof with 
the ray A IC, ereft perpendiculars N O for the upright poft, or ftancher in the middle of the 
window. As to the crofs pieces, you may add as many as you pleafe, only obferving that their 
thicknefs muft be equal to that of the upright piece; therefore taking'the meafure M, fet it oiF 
upon the perpendicular A B, as is P, and drawing lines from P to K, the points wherein they 
interfe<^ the perpendiculars G A, G H will give the crofs bars^and of confequenee the window 
is finilhed. For its thicknefs, it is here only to be half that of the w all ; to accommodate 
which, occult lines muft be drawn from the point Q^to K,and little parallels to the bafe being 
drawn/rom the corners of the window S, the point wherein they cut the line K will give 
the thicknefs required. 

This window ranges even with the wall on the inftde, which is not very u&al, windows 
being now frequently made with embrafures, orniches entering inta the wall a foot, or lefs. 

The method is precifely the fame in both, only that inftead of taking the interfe£lion8 on the 
line A C K, they muft here be taken in another line, re-entering into the wall as much as the 
window is made to re«enter* as appears from the lower figure, where the ray O K receives the 
meafures laid on the bafe-line ; sukI that all the reft muft be drawn to the point of diftance F,^ 
as in the former cafe, taking the thicknefs of the window between the perpendicular O, and 
the other F^ which is the laft. Laftly, when the window is finifhed, on the ray O K, and. 
from the breadth of the wall O F^ raife the perpendicular A, and draw it to the point K ; then- 
from the lower corner of the window, in the points P P, draw a little parallel cutting A K in 
which will give the thicknefs of the walU covering the window a little, and fl^ewing the 
thicknefs R P ; then from the point R eret^ng the perpendicular R V, cutting the ray T K in 
£ : which will be tlte thickneftof thetopof dievnndow. From* the meafures here laid down,, 
one may make as many as one pleafes, ftill dbferving the fame order. 
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Of ClELINGS. • 



JLN forming perfpeftive rcprefcntations, there are many inftances in which wc 
muft obfcrve a method, fomewhat analogous to the order pradifed by mafons in 
raifing a building from the ground. The pavement, or ground-work, is their 
foundation, whereon they raife walls, which they pierce in as many places as 
they pleafc for doors and windows. 

Suppofe the walls A B raifed, on whrch beams are to be laid, and over them 
joifts or quarters. Having meafured the fquare of one of the joifts (which we 
here fuppofe a foot) it is to be carried to the top of the wall, as C D, and from 
the points C and D occult lines to be drawn to the point of fight E, which wiH 
give the rays C G D F. The fame meafure C D is likewife to be fet on a pa- 
rallel to the horizon D H, on which line the meafures of all the intended joifts 
are to be difpofed, as will be Ihewn prefently when I come to direfl: the draw- 
ing them. The meafures of three joifts are here placed at I, K, L ; then draw- 
ing lines from all thefe meafures to the point of diftance M, and from the inter- 
fedions with the line DF, in the points O O, &c. letting fall perpendiculars, 
cutting the rays C G in the points r, P, &c. and laftiy,"drawing parallels to the 
horizon through the points O and P, you will have the beams, or girders, or- 
derly laid : as in thefirft figure. 

Now, to lay the joifts upon the beams, or, more properly, to mortife them 
there, the line Q^R, Fig, 2. is to ferve as a bafc line whereon to lay the joifts 
in fuch number, and at fuch diftance from each other, as fliall be judged ex- 
pedient ; the rule being ufually to be twice their thicknefs apart from each other. 
To mortife them, take their thicknefs within that of the beam Q^S, fuch as 
Q^T, and draw an occult line T V \ then between Q^R, and T V, range the 
joifts X, X, &c. and from all their angles that are vifible, draw lines to the point 
of fight Y. And that they may not exceed the half of the further beams, from 
the middle of the firft, which is the point T, draw an occult line to the point of 
fight Y, which will cut the other two beams in the middle of their depth, in the 
pointZ; laftly, from thepointZ draw parallels to the horizon, which terminating 
the lines drawn from the angles of X X X, &c. to the point of fight, will ftiew 
the joifts mortifed inthofe beams anfwerable to the others, in drawing lines 
from the joifts to the point of fight. If you do not care to take fo much pains, 
fet the joifts Z on the lineQ^R, as they are underneath ; then draw lines boldly 
from one beam to another, from all the angles of XX, &c. to the point Y, and 
you will have what you require. 
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The CiELiNGS of two Stovies^^ewn in PerfpeBive, 

This Figure is only added to ftiew the efFeft 
of the method juft now laid down ; wherein it 
is obfervable, the number of ftories does not 
render the praftice at all the more difficult. 

The joiffis are not mortifed in the beams of 
the upper ftory, as diey are in the lowen 
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Another Difpofition of Cielings in PerffeEiwe. 



1 HIS method is performed in all refpc(5l§ like that jiift dcfcfibed, only that 
the difpofition of the members and pieces that compofe thr cieling is to 
changed r that is, the beams are laid long- wife, tending towards the point of 
fight, and the joifts acrofs, which is thcreverfe of the former. ' 

Suppofe the walls A B ; on thefe, or on confoles jutting out from them, fet 
the thicknefs of the beam C D, and through the points C and D draw parallels 
to the horizon C E and D F, between which you may put any number of beams 
at plcafure, in the manner that three are placed in this figure, naftiefy G H and 
I, from all which, lines are to be drawn to the point of fight K ; then through 
the point P, wherein D P interfedls the perpendicular L P, draw a line parallel 
to the horizon P M, this will be the bound of all the other rays, as G N , I M, 
&c. laftly, from the point N eredl a perpendicular N O : and fo of the reft. 
Thus much for the beams. 

To lay the joifts acrofs the beams, fet their thicknefs on the line Q^R, as 
V V V, Fig. 2. and from the extremes of V draw lines to the point of diftance S ; 
and through the points of interfeftion with the ray Q^T draw parallels to the 
horizon, as far as the beam of the other fide. If you would mortaife them in 
the beams, take the thicknefs of the rafters within the beam, as Q^X \ and from 
X draw a parallel to^ the bafe line, as far as the other fide X X ; and between 
the two lines Q^R and X X fet the.divifions V V, &c. which will form Y Y, &c. 
And from all the points Y drawing lines to the point of diftance S, you will 
have the thicknefles of the bottom and fides given by the interfedions with the 
ray X T in the points Z Z, &c. through which drawing parallels to the hori- 
zon, the cielings will be finiftied ; as in the fecond figure. 

Thus it is that fimple timber cielings are put in perfpcftive. If, after thefe, 
or in lieu of thefe, you will have a handfome platform of painting, or enrich- 
ments of other kinds, the inftrudtions given in page 35 for exhibiting the plan 
of a garden, are applicable to thefe purpofes, for by making ufe of the line Q^R 
for a bafe line, you will eafily fliew on the ceiling the perfpedtive appearance 
of any defign ; and making ufe of the line Q^Rfor a bafe line, you may do what 
you pleafe therein. 

As to floors and pavements, fiich full inftrudtions have been given for them 
in pages 30, 31, 32, 33, and 34, as to make the operation for fliewing them very 
familiar and eafy, and to open the mind for inventing what variety of them it 

{)lcafes. Thus far we have had to do with the rooms, as hall, chamber, or the 
ike, the feveral parts whereof are fufficiently defcribcd : the moveables therein 
ihall be ftiewn hereafter. 
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58 PRACTICAL PERSPECTIVE. Part III, 

This figure fliews the cieling juft now de- 
fcribed, diftin6t and clear of the lines where- 
with the former was embarraffed. 

The conftruftion of the gate ftiall be fliewn 
hereafter. 



Digitized by 




Digitized by 



Part III. PRACTICAL PERSPECTIVE. 



59 



To defcribe Circular Gates and Arches viewed direSily in 
the fronti or partly on the Jtde, 

Having given fufficient inftrudions for^halls, chanibers, 
windows, and fquare dooxs^ or gates, we proceed to the prac- 
tice of round ones. 

Suppofe then ABCDEF to be pilafters on a plan, in or- 
der to place arches thereon, divide the upper breadth G H 
into equal parts, in the point I, on which fetting one leg of 
your compaiTes, with the other defcribe a femi-circle G H, 
for the firft arch. 

To make all the other arches of the fame height and 
breadth, draw lines from the points G H to the point of 
fight K, and through the two points L, L, where thofe rays 
cut the perpendiculars C, P, draw parallels to G H. Thefe 
parallels being divided into two, and femi-circles ftruck from 
them, as in the firft, you will have the fecond and third 
arch. To find the middle of thofe parallels M, you have 
only to lay the rulef. in the firft centre I, and draw a line to 
K, which will cut them all precifely in the middle M M, and 
give the points for the femi-circles to be drawn from. The 
arches viewed in front, and thofe by the fide, are all per- 
forined the fame way j as appears from the two firft figures, 
and K is the point of fight both for the one and the other. 

If it be required to make an edge, or band about them, of 
equal thicknefs, you are only to ufe one centre as O, from 
which the thicknefles N P of the lower figures are formed. 
The reft is all performed as already direded, by drawing lines 
to tjie pdjnt of fight K. The laft iigures fliew how all kinds 
of fimplc vaults, only confifting of a femi-circle, aro tobe 
formed. As to the enrichment thereof, we fliall have oc- 
cafion to fpeak hereafter. 
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PRACTICAL PERSPECTIVE. Part III- 



Ta defcrihe Circular Arches over Pilafters, viewed as in the 

preceding plate. 

TThE out-line of the laft plate readilv diredts how to perform this ope- 
rationt the method, being the fame in both.* ifc i h fr p rt l ctit cafe there aire 

a few more lines, but not any thing more of diflSculty. For, drawing 
parallels to the bafe line over the tops of the feveral pilafters, and dividing 
the firll of them into equal parts, from the middle E as a centre, defcribe 
th^ firftfemUdrclc A wiftorifc iMooving the compafTes, from the fami> 
centre defcribe the band or thicknefles A G F C ; laftly, from the centre 
E, drawing lines to the point of fight H, the ray E H will give the mid- 
dle points of all the parallels for defcribing femi-circles over them all, from 
B D to tfae kft, I. The fn^odii theS^^ ' 

• 'J • ' , V A. > • ' ^ 

To defcribe the Gotmxc^Arch, or Atch in the third Point* 

TPhE drawing of this is as eafy as that of the circular arch. Having 
laid down the breadth K L, fet one foot of your compaffes in K, anddi- 
refting the other to O, ftrike the arch L O ; then removing your com- 
paffes to L, defcribe the arch K O, and you will have an arch //; the third 
pointj K O L, Do the fame from M and N, and you will have the Je^ 
condy or inner arch ^ MP N. The fecond figure, the third point, has a 
band or lift all roundjit, which is defcribed from the fame centres : thus, 
Ibr example, froih'lfc^^cen^^^ the arches S X and T V are fwept; and 
from the point S the atches Q^Vaad R li^. ' Alttka idl i» (ka«^i^ to tiM 

Another third point, or terzo acuta, is iftj ^ fe iil ed in tlk^ fljtefe ^i ^ 

diameter or chord whereof, a being divided into three equal parts, and 
one foot of the compaffes fet in one of the divifions, as r, and with the 
other the aperturer b taken, the arch ^ ^ is ftruck therewith ; then remov- 
&lg the compafles to d, the arch da e is ftruck, which is an arch in the 
third point, as well as the former; and either of them may be ufed at dif- 
cri^tioa* Tbqfe in old Gothic churches come neareft the former kiqd. 
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Sequel of the former Figure. 

We here add an arbour of a garden, the performance 
whereof is in all refpeds the fame as that of arches viewed 
in front. 



Sequel of the foregoing Rules. 



TThE rules given in the two former pages, are applicable to 
a vail variety of deflgns; In this plate I ihew one inftance 
thereof in the perfpedive reprefentation of an arbour, com- 
pofed of five arches, of equal chords ' or diameters, and 
placed at equal diftances behind each other. Thefe are ex-, 
hibited by the method laid down in pages 59 and 6o< 
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To defcribe^ and put in Perfpe&ive^ femi-circular Arches 

and Doors. 

TThE circle being fomewhat difficult to put in perfpedlive, requires a nuniber 
of previous lines and points : to fliew the method of procuring them is the de- 
fign of Fig. I. which ought to be well underftood. To defcnbe a femi-circle 
upon a diameter A B, there needs no more than to fet one foot of your compaf- 
fes in the middle thereof, in the point C, and with the other to fwcep a crooked 
line from A to B. And thus is the femi-circlc to be upon the elevation D E, 
Fig. 11. for a circular gate or arch. 

Now to put it in perfpedlive, it is to be divided into any number of parts, and 
the more the better ; as already obferved in page 28. and as I (hall hereafter 
have occafion to ftiew, when giving dire(5tions for the exhibiting of crofs vaults. 
The prefem femi-circle I (hall only divide into four, and that by circumfcribing 
it with a parallelogram, or long fquare, and drawing two diagonals interfedting 
each other in I, and the femi-circle in K K, and laying a ruler over C I, bifeA- 
ing the arch in F ; laftly draw the line K K, cutting the parallelogram, in L, 
which line L K is to be transferred to Fig. III. to put it in perfpedive. 

Firft then draw a line from the angle E to the point of fight M, fet off the 
rocafures of the diameter of the arch D F on the bafe line, as E N, N O, and from 
the point N draw a line to the point of diftancc P ; which cutting the ray E M 
in the point Q^, E will be the width of the front arch D E in perfpeftive. 
Then drawing a line from O to the point P, where it cuts the ray E M, in the 
point R, will be the width of the fecond arch. As there is no more room on the 
bafe line to take the third arch, a line muft be drawn from N to the point of 
fight M ; and through the point R a parallel to the bafe lines R S. Now as R S 
is under the fame angle with E N, it is the fame breadth in its proper diminu- 
tion, as has been already proved in the beginning of the book ; therefore draw- 
ing a line from S to the point of diftance P, it will cut the ray E M in the point 
1, which gives the third arch. 

Proceed then to raife perpendiculars V V, &c. from the three points Q^R T, 
which interfeding the ray H M, will give the higheft of the arches ; then from 
the ray B M, which gives the bottom of the femi-circle, draw diagonals B V, 
H X, which interfeding each other, give the place of the perpendicular Y F, 
that divides the arch into two; and drawing the ray L M, it will cut the diago- 
nals in two, and the arch in four ; laftly, conneding the points BZ, F Z X, with 
curve lines, you will have the firft arch : and this method will give you infinite 
others. The fame ferves not only for arches and doors, but alfo for vaults, 
bridges, and other things that require the femi-circle ; for which rcafon it is 
that we decline fpeaking any thing farther of the two latter. 

o 

The fame method may likewife ferve for church windows, only one or two 
upright pofts are to be added to faften the glafs to. 
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To defcribe^ and put in perfpeBive^ double Arches and 
Gates, that is^ fuch as Jhew their thicknefles. 

T^HE former page only fliews the formation of the out-line : I therefore now 
proceed to the method of completing the fame and exhibiting the breadths 
and thicknefles of the arches, and their fupporters, by only connecfling the in- 
terfedtions of each by right lines : for example. 

Having defcribed the firfl: line D E, and drawn lines from D and E to the 
point of fight A, fet the breadth or thicknefs on the bafe line E C. From the 
point C draw a line to the point of diftance B, and where it intcrfedls the ray 
E A in the point F, draw the line G F parallel to the bafe line, which will cut 
the rays D A and E A in the points F G, and give the thicknefs required. Then 
from F G ere6l perpendiculars, and from H draw a line to the point of fight A, 
the interfedlion whereof with the perpendicular F I gives the height of that fide. 
To find the chord or line of the centre of the inner jfemi-circle, draw a line from 
K, the extreme of the diameter of the femi-circle feen in front, to the point of 
fight A, which gives the point L, a parallel drawn through which will have the 
centre of the hinder femi-circle upon it, as N is the centre of that before. This 
line M L is to be divided into two equal parts, by drawing a line from N to A, 
through O. Then fetting orte leg of your compafles in O, with the other de- 
fcribe a femi-circle M L, to be divided like that in the preceding figure. Laftly, 
draw right lines from the divifions of the one to the other, that is, from the 
fore femi-circle to the hind one, to connedt the two into one ; as in the figure, 
M is joined to P Q^, to R S, to T V, to X L, to K. 

For circular arches, &c. viewed in front, as DE F G, there is no need of fo 
many divifions, it being fufficient to find the line M L, in order for the defcrib- 
ing of the femi-circle, which refers to the firft N P Q^; but I have made them 
defignedly to avoid confounding the letters with the lines of the lower figure, 
where the arches are viewed obliquely, tending all towards the point of fight Y. 
Such arches would give their thickneflTcs by repeating the operation already laid 
down for Fig. I. twice over, and joining the divifions of the one to the other, as 
already obfcrved, and as is exprefled in the prefent figure, to which having 
given the thicknefs E Z, I have drawn the line E in dots, and Z a full line, in 
order to avoid confufion, and to intimate, that whatever is done with dots, is not 
intended to be fcen when the draught is finiftied. 

N 
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Part III. 



Another Method of defcribing Circular Arches. 

The arches in front, which I have hitherto defcribed, are all performed to 
the laft exadnefs ; but the procefs is a little long and tedious : I (hall now add 
another, equally juft, but much more expeditious. 

Having defcribed a femi-circle, or a whole circle, B H I, from the centre A, 
from the fame centre and the extreme of the diameter B, draw lines to the point 
of fight C ; then fetting the breadth, or thicknefs required, on the line B I, as 
here DA, from the point D draw a line to the point of diftance E, and through 
F, the point where D E and A C interfed:, draw a line parallel to the bafe, till it 
cut the ray B C in the point G ; this done, fetting one leg of your compafles in 
F, and in the other taking the diftance G, defcribe a femi-circle, or circle,which 
will be the thicknefs of the arch, or fweep: as is feen in the four different fi- 
gures, which arc all performed by this eafy procefs. ' All the lines K K, &c. in 
the third and fourth figures are to be drawn to the centre A, and the others, L, 
to the point of fight C. The fame method may ferve for circular windows 
built of ftone, in which cafe the lines will reprefent the joints; as alfo for tons, 
vats, &c. 



An expeditious method for Arches viewed obliquely in 

perfpe&ive. 

T^HE following method may ferve when a perfon is flraitened, and does not 
defire to be fo very exa<ft ; as alfo to avoid a multiplicity of lines, which in the 
preceding method is indifpenfable. 

Having formed the firft arch N O as already direded, acrofs it draw little pa- 
rallels to the bafe in any number at pleafure, as hereQ^^Qj &c. then with your 
compafTes take the breadth of the fpring of the arch, as PO, and fet it off on the 
little parallels Qj by this means you will have the points R R ; through which 
a curve line being drawn, will form the thicknefs of the arch. 

It is certain, that according to the rules of pcrfpedlive, objcds appear the 
larger as they are the nearer to us ; of confcquence, therefore, the lincOPfliould 
be the fmalleft : but the difference is here fo very fmall, that it is not worth 
the minding, Bcfide, I do not give this as a conftant rule, but only for an ex- 
peditious fhift in cafes of neceflity. 
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PRACTICAL PERSPECTIVE. 



To exhibit Elliptical 'or Flat ARCHES. 



X HE method of putting thefe arches in perfpeftive, is the fame with 
that of the femi-circular, as appears from the figure A B. All the diffi- 
culty is in finding the out-line, which is done two ways. 

The firft by two centres and a firing, the method already mentioned 
page 4,, for defcribing an oval ; thefe flat a:rches being, in effedl^ femi* 
ovals. 

The fecond method is thus : Suppofe the line C D given you to raife 
a flat arch upon of the height E F, froni the centre F defcribe a femi- 
circle C G D, and divide it into any number of equal parts at pleafure, 
as is here done into twelve ; and* from all thefe divifions draw lines to 
the centre F ; then again, from all thefe divifions draw perpendiculars to 
the diameter or chord C D, as are here the lines O I ; this done, defcribe 
a femi-circle of the given height of the arch, as here H E K ; and through 
the interfedlions made by this lefTer circle on the divifion-liries of the 
greater, draw little parallels to meet the perpendiculars which fall from 
the fame divifions, for inflance L O, L O,^ &c. and the feveral points O 
connected together, as is here done, will give you the arch required. 

The other figure makes the arch flill flatter, and by the fame rules it 
may be made of any lownefs at pleafure. 

The figure underneath fhews one of thefe arches in perfpe6live, fuch 
as it fhould appear, when finilhed, in a front view. I fay nothing of the 
method, as having already intimated it to be the fame with that for the 
femi-circle. 
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In the figure here reprefented, you have an inftance of the 
fine efFe£l of Arches when they are well centred, that is, 
when their juft rotundity is given them, in their difierent 
perfpedive fituations. 

As for the fteps and figures, I fliall have occafion to treat 
very particularly of them hereafter. 
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^ To raife Arches Pilafters or Columns. 

It looks as if there were no pilafters formed in the laft figure, for 
which reafon I determined to add this, which may fliew, that the method 
is precifely the fame, and that all required farther, is to leave room for the 
breadth, &c. of the pilafter between evenr two arches, which is done by 
vosim. <?f bafe line j ^|«|.-alr^dy direfted for circular areb^, ;j 



rOTHIC Arches ancj Vaults, called alfo arches in the third pointy 
fee page 60, are perfbtthed in the faine mafincr as tlw femi-circular; fo 
that having done one, you will do the other with eafe. The figure (hews 
the reft. As to the out-line, I have already fhewn that nothing is more 
eafy . The breadth A B bein^ given to form an arch of, open jour com- 
pares to thebreadlii; and fetdngffmelegin A, widi the'eilierdefdrib^ 
arch B C ; then removing them to B, defcribe another arch A C ; and the 
point wherein the two interfe<a, will be the point or apex of the arch C. . 

IAs otKer arches feen <m the fi^ view are performed after the fame 
nfiuiQcras the femi-circular, page 62, I fliall not repeat it. All the bu- 
linefs is, that here are pilafters between each two, that are not in the other. 
This may ferve to confirm and exemplify what I have already faid, that 
all that is to be done is to draw lines frofh thefe diVilldifs on die bafe to tfte 
point of diftance O, which will cut the ray D E in the points F F, &c. 
on which points perpendiculars are to be raifed ; then fetting off the 
thicknefles G, and drawing the ray G E for the breadth of the pilafters 
from the fame point H eredt perpendiculars, to be connei^ed to the 
Other the hght lineSt &c« as in the toi*circle^ 
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PRACTICAL PERSPECTIVE. Part HI. 



7c? Jind Cross Vaults in perfpe&ive. 



A HE reader muft remember, or have recourfe to, what I have faid in 
page 28. where, fpeaking of putting a circle into perfpedlive, I divided 
it, for the greater exadlnefs, intofixteen parts ; but as in fuch a divifion 
there neceflarily occur a great number of lines, I have here chofe to take 
up with a divifion of eight parts, which if it be the lefs exadt, it will be 
the lefs confufed. The other divifion I fliall refume in the following page. 

Having then formed a plan of a circle divided into eight parts, t, 2, 
3f 4* 6, 7, 8, parallels to the bafe line are to be drawn through the 
feveral divitions thereof, as far as the ray B A, which will give the points 
C C, &c. on which ereding perpendiculars C D, C D, &c. the firft of 
them, B D, being the line of elevation, all the meafures of the femi-circlc 
B E F muft be fet thereon, by which means you will have the points 
D H G; from which rays are to be drawn to the point A, and in the in- 
terfedtions of the perpendiculars C D, you will have the fame divifions as 
in the firft, fecond, third, fourth, and fifth Plans. For a femi-circlc, 
draw curve lines as in the arch of the firft fide, the divifions whereof are 
to be transferred to the other, in order to have two collateral arches from 
the centre M ; the other in the bottom 5 L, from the centre N. And 
thus you have the four arches ordinarily found in crofs-vaults. All that 
remains is, to make the crofs, or crooked diagonals, refting on the corners 
G 5, K L, and pafl[ing through K or the groin O, 

Now as the circle is divided into eight parts, the arches, which are but 
halves of circles, are only to contain four parts ; the femi-circle GK, 
therefore, is to be divided into four parts, in the points G P Q^R K, 
which are to be drawn to the point of fight A, as far as the bottom of 
the circle 5 L. Now what follows is the great fecret of the crofs, namely 
that parallels to the horizon are to be drawn from all the interfedlions of 
the circle on the fide i , 2, 3, 4, 5, in fuch fort, as that G, which is the 
firft divifion of the circle, touch the interfedlion i in a point ; that from 
a - a parallel be drawn to the fecond divifion P, and the point S to be 
marked; that from 3 another parallel be draw to the third divifion which 
will give O, the place of the key or groin ; and from 4, another to the 
point T ; laftly, connedling G S O T L with curve lines, you will have 
a diagonal ; and doing as much for the other fide, you will have the entire 
crofs, and the vault complete. 
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To draw the fame Vault more accurately. 

A PERSON who has a good notion of the former method, 
will find no great difficulty in managing this 5 all that is re- 
quired being to double the lines, and take care of the iititer- 
fedions, which are here more numerous, by reafon the circle 
is divided into more parts; 

How to form the plan is taught in page 28. Having pro- 
duced the circle, and obtained the divifions on its periphery, 
from thefe divifions draw parallels to the ray B A, and their 
interfedions will give the points O, O, O, &c. from which 
perpendiculars are to be raifed. The reft of the procefs is 
the fame with the method laid down in the preceding page, 
over which this has the adyantage of exadnefs, and enabling 
you to draw the vault more eafily, becaufe the divifions are 
clofer to each other. 
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To form narrow Vaults. 



X HERE are two procefles in this figure ; the one for contraSing or ftraitcning fide- vaults; 
the other for giving the thickncfs to the crofs. I fliall begin with theJirft. 

The two methods for vaults ahieady laid down, fuppofe them perfeflly fquare, 'that is, that 
their breadth and depth, or[diftance, is equal ; both in thofe reprefehted in front, and thofejn 
fidc-viewa* But a perfon only inftrufted in thefe, would find himfelf ftrangely at alofs were 
he put to conftruS a church, where the fide arches are ufually much narrower than thofe in 
the front or middle. 

I proceed, therefore, to offer you an expedient whereby you will be enabled to make the fide 
arches of what dimenfions vou pleafe, and that by means of the bafe line A Q^. Suppofe then 
the front arch A forty feet broad, and the fide-arches limited to fifteen or twenty, you are 
now, according to the inftruAions in page 17. to fet this meafure on the bafe line, and to draw 
a line from the fame to the point of diftance, by which you will have the depth of the Csune fi- 
gure in A £. Thus, in the prefent example, A C being fuppofed twenty feet, a line drawn 
from C to the point of diftance, (which here is fuppofed beyond the limits of the paper) cuts the 
depth twenty feet in the point E ; then returning to the bafe line, an arch or femi-cirde is to 
be ftruck on the line A 0, and divided into as many parts as the larger arch F G hasdivifions, 
namely, eight ; and from the feveral divifions perpendiculars H H tobe let fall on its diameter 
A C> and from the points H, lines to be drawn to the point of diftance, interie^fling the ray 
A £ in O, O, &c. Perpendiculars O P, O P* &c. are to be raifed ; then the plan of the femi- 
Ctrde F G is to be made in (bme feparate place, and the divifions thereof transferred from F to 
B. And fince the plan of the preceding figure, fee plate 69, is equal to F G, take the divifi- 
ons of half of It, B C D E F, and transfer them upon the perpendicular A F 5 and from the 
points E F D C B draw lines to the point of fight D, and through the intcrfeSions which 
thefe rays B C D E F make with the perpendtculai;| O P, draw citrve lines, which will form 
the fide-arch. Then drawing parallels through the interfeSions i, 2, 3, 4, 5, 6, 7, 8, 9, to 
Ae divifions of the arch F G, you will have points FRSTVXYZ,to form the crofs after 
the manner already mentioned. 

For the thicknefs of the nerves, or branches, a little line of elevation muft be made, a i, 
which I have here added at the top of the perpendicular raifed from Q^. This line A B, being 
drawn to the point of fight D, cuts all the other perpendiculars in the points c dy and this gives 
the proportionate heights to each perpendicular raifed from the interfe6tions of the crofs, that 
is, from the interfeclions made to find the out-line of the crofs : the firft elevation a by for in- 
ftance, gives the firft perpendicular G ^ j the fecond elevation c d gives the fecond perpendicu- 
lar F ^ ; and fo of all the reft in their order, which all give points e e 5 and which being con- 
nefted by a crooked line, give the thickncfs of the nerves or reins of the vault : as is feen in 
half the adjoining figure. 
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A Vault on the Principles of the preceding Rules. 

The feveral rules already delivered, fuffice for the 
conftruding the various arches of a complete Vault, as that 
hereto annexed. The rules for the columns, or impoAs, I 
fliall have occafion to fhew hereafter. 
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To exhibit Arches with three Sides. 

There ia another fort of deling which fometimes fcrves a 
vault over doors and galleries, and even churches, having a pretty good 
(t&€i in perfpcdlive, and eafy enough to perforaD. 1 have added it here 
after the cirde^ by reafon it \% fbrmed of a femi-drcle divided into parts. 

Having raifed the walls A B, defcribe a fcmi-drde including the whole 
breadth C D ; then holding the compafles open to the width of the radius 
E C, and fixing one point in C, with the other ftrike an arch upwards, 
cutting the femi-circle in G, and another arch E H from the point D ; 
then connefting the four letters C D G H by right lines, you will have a 
femi-hexagonal arch. A femi-circle is likewife to be drawn upon the 
breadth I K, for the bottom of the arch ; and to divide it, lines are to be 
drawn from the^ angles of the former to the point of fight F ; at the in- 
terfedtions of thefe rays with the lower femi-circle, right lines being 
drawn, will form the arch I L M K. 



To exhibit an Arch with five Sides. 



HIS arch is performed after the fame manner as the former ; all the 
difference lies in the divifion of the circle, the firfl: being into three, and 
this into five. Accordingly the femi-circle L M being divided into five 
parts, N OPQ^ and lines drawn from all thefe points to the point of 
fight R, the reft is performed after the manner already laid down. 
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Part III. PRACTICAL PERSPECTIVE. 73 

To exhibit the Elevations of Round Objects. 

T'hE defire .1 have of enabling my reader to put all kind of objeds in 
perfpe<aive with the utmoft eafe, has induced me to ftiew the method for 
railing circular figures to any height at pleafure; and the fame rule may 
ferve for exhibiting all other rotundo's, as cupola's of churches, amphi- 
theatres, towers, &c. &c. 

Having put the plan of the round in perfpedive, as already directed, 
and raifed the line of elevation AB by the fide thereof, from the feveral an- 
gles of the plan, which are here the feveral points whereof the round con- 
fifts, namely, i, a, 3, 4, 5, 6, 7, 8, 9, &c. parallels are to be diavvn to 
the ground line, and from their interfedions with the line A O perpendi- 
culars are to be raifed thereon, as already taught, and the lengths of thofe 
perpendiculars transferred upon other perpendiculars, raifed from the 
points 1,3,3, 4. 5' 6, 7, 8. 9, &c. 

The front part of the femi-circle has but half the height of the hinder 
part, and both the ciie and the other are mere out-lines without any 
thicknefs. 

There is no round figure but may be put in perfpeitive by this me- 
thod. Round figures, I mean, that are parallel to the horizon : for as to 
fuch as are perpendicular thereto, they are already taught in the rules for 
vaults. 



i^or/yJ^ Elevation o/" Pilasters. 

The circle muft be drawn in the plan double, as already (hewn in 
page 29. and between the two circular lines muft be placed the plan of the 
parts or members to be raifed, as thofe here marked A B C D, which all 
tend towards the centre E ; then perpendiculars are to be raifed from all 
the angles of thefe plans, and their proper heights fet off from the line of 
elevation F G ; as already fliewn in the firft figure. 

O a 
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A Vault in form of a Shell, in Perfpedive. 

This figure, with little variations, will either ferve for the 
hollow of a church, or grotto, a niche, or the like. The 
elevation is performed after the manner already direded. 

To draw the plat-band, or border A B, which might ferve 
for a cornice, its diminution is to be taken on the line of 
elevation in C D, and transferred thence to the pilafters. 

For the vault, take the firft arch E F, as before taught, 
and in the middle of the infide defcribe a femi-circle O, to 
which draw curve lines fpringing from the pilafters, and you 
•will have the ribs or reins of the vault, as in G H I K. The 
heights of the windows muft be taken on the line of eleva- 
tion between L and M. For the reft, fee the figure. 
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To exhibit open Domes, or Vaults, in perfpe&ive. 

Having made the plan of a double circle according to 
page 29, and marked the places of the pilafters between the 
two circles, the lines of all of them tending to the centre A, 
let off the height intended from the ground to the cavity 
of die dome, as the line D E, which is to ferve for a bafe 
line, upon which the meafures already laid down on B C 
drawn parallel to the ground line to touch the circle, are to 
be placed. Then from the fame point of fight G make 
another plan at the top, like that at bottom, all the places 
of the pilaflers tending towards the centre H. To form the 
pilafters, all required is to draw lines from the places oppo- 
fite to each other, which will thus give the breadth and 
thicknefs. I have drawn no lines for the three front pilaf- 
ters, both for the conveniency of fhewing thofe behind, and 
to inftance that the plan of them mull be drawn both at top 
and bottom. 

To give the thicknefs of the rotundo from I to H, and 
from K to L, fet the intended height on the line of elevation 
D M, from whence draw lines to the horizon in the point 
F ; and from the feveral points of the upper circle draw pa- 
rallels to the line D F, at their interfedions ered: perpendi- 
culars, as D M, which are to be transferred thence, with the 
compaffes, to the perpendiculars raifed from the points K L, 
N O, P Q^; and fo of the reft. 

If inftead of a round you require a fquarc, or polygon, 
the fame method is to be obferved. 
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That a Number of Objects, and Plurality of Stories, onlj 
admit of one Point of Sight. 

It has already been obferved, that only one point of fight 
is ever to be ufed in a pi<aure, and that the ignorance of 
certain painters is publifhed to all the world, by their making 
as many points of fight, and horizons, as they make lines. 

It is not long fince I remember to have feen a painting, 
wherein there were ferveral rooms one over another, each of 
which had two or three points of fight ; and yet the painter 
wonderfully efteemed his performance. The prefent figure 
may ferve to eorred this error, and to fliew, that there fhouJd 
only be one fingle point of fight, to which all the objects, 
and all the rooms, though they were a hundred over or afide 
of one another, are to tend. As the three apartments do 
all here tend to the point A. The reft is performed by the 
rules heretofore direftcd* 
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To put Chimneys in perjpe&ive^ either in the front or 

Jide^view^ 

TThE mcafuTcs arc to be taken on the bafe line A B, which, to that 
end, mtift be divided into equal parts. The divifions may be accounted 
any thing at plcafure* The prefent is divided into eighteen, which we 
call feet. 

To make a chimney, or fire-place, in a wall, A, three feet within the 
room, take three divifions as A, R, C, and from the point C draw a Hne 
to the point of diftance D, which cutting the ray A E in the point F, gives 
a depth of three feet. Proceed to fet the thicknefs of the jaumb from C, 
for inftance, to G ; then drawing a line from G to D, it will give the 
thicknefe of the jamb in the point H* Then fet the breadth of the 
chimney from G to I, four feet and a half ; and half a foot, namely, from 
I to K, for the thicknefs of the jam.b ; then drawing lines from I and K 
to the point of diftance D, you will have their meafures on the ray A E, 
in the points L M : and from the four points F H L M draw little pa- 
rallels to the bafe line, as F N, H O, LP, M Q^. For the breadth of 
the jambs take a foot and a half, namely, A R, and the ray R E will cut 
the little parallels in the points NOP Qj from which, and from F L 
raife perpendiculars. For the height of the mantel-tree take five feet on 
the bafe line, and fet them off on the comer of the wall from A to S j and 
from S to T fet off the cornice. All the reft is obvious from the figure. 

The other chimney oppofitc to the firft is done after the fame manner/ 
For thus the jambs ?ire in all cafes to be managed. And of the jaumbs 
may occafionally be n^ade columns ^ termins, or, as we have here done, 
confolesw 

To find the hole^ or aperture of the chimney, with the depth of the 
jambs, which are a foot and a half, draw a line from 7 to the point of 
• fight, cutting the line of depth in the point 5, which will be a foot and a 
half, then, from the point of diftance V, draw a diagonal through 5, cut- 
ting the ray a E in the point 6 ; and from this point draw a parallel, cut- 
ting the four rays 1,2, 3, 4, in the points 9, 6, 9, 9 ; from which per- 
pendiculars are to be raifed, and the reft conducted, as above. 

Thefecond figure reprefents what I have been fpeakingof, free and un- 
embarraiTed with lioes . 
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To exhibit Steps or Stairs in Perfpe&ive. 

THhERE is nothing gives a perfped:ive fb much grace, or deceives 
the eye fo eafily, as a number of returns and breaks ; by reafon thefe intro- 
duce a number of different lights and ftiadows, which give the objedts 
fuch a force, that they feem to protedt or ftand out from the ground. 
Now Jlatrs have this advantage, that what way foever you place them, 
they have always a variety of fhades, and of confequence are agreeable to 
the fight. I (hall add a few inftances of fteps in different pofitions by 
way of fpecimen* 

If you make ufe of fquares, there will be the lefs difficulty, all required 
being to raife perpendiculars of as many fquares as you would haveueps : 
then to fet the line of elevation, divided into any number of parts, on the 
firft fquare, and from the divisions to draw lines to the point of fight, 
which will interfedl the perpendiculars in the places where the fteps are 
to be. 

It is defired, for inftance, toconftrudt a ftair-cafe of eight ffeps, the laft 
of which to be the breadth of three feet. Take the number of fquares of 
the plan, beginning at B, and proceeding i , 2, 3, 4, 5, 6, 7, 8, and al- 
lowingthree for the laft marked 11, from all thefe angles ered: perpendi- 
culars, to be cut according to the divifions on the line of elevation B D, in 
manner following. 

The firft divifion, which, fuppofing the fquare to be a foot, is four 
inches high, will cut the firft perpendicular, and muft be continued to 2^ 
which makes the top of the ftep ; and fo of the reft. The fteps you may 
make as long as you pleafe,. by fuppofing the fquare a foot. Accord- 
ingly the uppermoft liere, taking three divifions, is three feet. Perpen- 
diculars ftiould likewife be raifed, as in this inftance, on the fide B : but 
that trouble may be faved, by taking the height of the laft ftep H, and 
that of the firft I, and drawing the line H I, raifing the angles on the fide 
I, as E K does on the fide B ; for this done, you need only to draw . 
parallels to the bafe line from all the ftairs from the fide B^ to cut the line 
H I in L M N O P &c. 

One might likewife do without making fquares ; for laying all the 
meafurcs on the bafe line, and drawing lines from them to the point of 
diftance, the fame meafurcs would be had on the line AB. 

The other figures we are filent upon, this much being fufl^cnt for the 
underftanding and executing them alL 
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Stairs open or perforated underneath. 

The method of managing thefe ftairs is the fame with that already 
defcribed. 

As to the aperture, a bare light of the figure is fufficient to fhew how it 
is to be put in perfpedlive. Thefe two may give occafion to the invent, 
ing many others. 



Steps or Stairs viewed in Front. 

This njethod is founded on the ufeof the line of elevation : the fame 
number of perpendiculars are to be raifed from the angles of the fquares 
of the plan, as there are required fteps, for example, C D E F ; and from 
the fame angles parallels are to be drawn to the ground line meeting the 
line of elevation A, the interfedkions whereof give the points O O O O, 
from which perpendiculars are to be raifed till they cut the occult rays of 
the divifions of the line of elevation. Thefe meafures are to be taken in 
your compares, and fet off on the perpendiculars raifed from the angles of 
the plan, each in its order ; the firft for the firft ilep, the fecond for the 
fecond, &c. 

To find the returns P P, &c. from the fame angles P, &c, lines are to 
be drawn to the point of diftance and notice taken where they cut 
the line of the plan, or the bottom of the ftep ; for inftance, over the 
fourth ftep is the plan of the fifth : now to find its retum P, from the 
point P draw a line to and the point S, wherein it interfeds the pa- 
rallel R R, will be the line of return S T ; and fo of the reft. 



P 
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To exhibit St^^s that Jhew four Sides. 

T^HERE are various manners of ordering fuch fteps, two of the eafieft of 
them follow. Take the length of the firft ftep, and fee the number of fteps 
required upon the fame ; as on the line A B are here fet the points C C C C, 
for four fteps. From thefe points draw rays to the point of fight D, which rays 
are to be cut by the diagonals A F and B E in the points III, from which per- 
pendiculars are to be raifed, and parallels to the ground line drawn to the line 
of elevation G, which give the points H, to be raifcd as H K. 

On this line of elevation G,as many equal parts muft be marked as there are 
fteps dcfired, for example, four, here maked i, 2,3,4. From thefe four points 
of divifion rays are to be drawn to the point of fight D, to cut the perpendicu- 
lars H K, and give each its proper height. 

Thefe meafures muft be taken in your compafles, and transferred one after 
another, beginning with the firft G, which is to be fet on the firft perpendicular 
on the angle A, namely A L ; then a parallel to be drawn to the other fide B, 
(though here I only give half of it, to have room for the plan in the other.) For 
the fecond ftair the fecond meafure H 2 is to be taken, and fet off on the fecond 
perpendicular I ; and a parallel is to be drawn as before s and fo of the reft. 



Another Manner. 

THE fide M N being given, make a parallel O P over the fame, for the 
thicknefs or height of the firft ftep. From the two points O P draw two rays 
to the point of fight Qj and again other lines to the points of diftancc R S ; 
which laft will give a fquare after the ufual way, and form the firft ftep. For 
the fecond, fet the intended breadth on the line O P, for example, O T, and 
from T draw a ray to the point of fight Qj which line or ray T Q^will cut the 
diagonal O in the point V, the place where the fecond ftep muft beraifed. The 
height of this fecond degree muft be half of V X, as M O is half of O T. The 
point Y thus gained, a parallel muft be drawn through it as far as the diagonal 
of the other fide dra>^ n from the corner P 5 then from Y and Z draw lines to the 
points of fight and diftance, to form the fquare, as for the firft ftair. For the 
third, fet the meafure V X on the line Y Z, extending, for example, from Y to 
A ; and from the point A draw a ray to the point of fight Q^, which inter- 
feding the diagonal of the point Y, will give the point B for the third ftc-p* Its 
height will be half of B C, whi. h is always that of O T in perfptdive. The 
reft the fame as in the firft and fecond. 

The third figure fticws thefe flairs free of all the confufion of lines and letters- 
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Stairs (?r Steps viewed Jide-wife in Perfpe&ive. 

The number of flairs is firft to be laid down on the bafe line, that is. fo 
many p6ints are to be made thereon at equal diftance as you intend fteps; as in 
the prefent cafe A B C. From thefe points lines are to be drawn to the point 
of light D ; then from the point A, another is to be drawn to the point of dif- 
tance E, which diagonal A E will give the plan, and the place of the flairs, by 
its interfecflion with the rays B D, C D in the points 1 ; and by its interfedlion 
with the ray F, which is the foot of the wall, it will give the point G, which is 
the middle of the plan of the flairs. From G a line is to be drawn to the other 
point of diflanceH, which gives the angle of the laft flair in the point K, and 
the place of all the reft in the points II. Laflly^ from all the point* 1» ereft 
perpendiculars. 

Now to give the heights ; from the points A B C on the bafe line ered little 
lines, ferving for a line of elevation ; on thefe lay the heights according to their 
number. The perpendicular A, for inflance, which is the firft, will only have 
1; B, the fecond, will have 2 ; and C, the third, will have .3. From all thefe 
points I, 2, and 3, draw lines to the point of fight D, and you will cut the per- 
pendiculars raifcd from the plan in the points which will give the height of 
each ftcp. 

The draught on the other fide fliews the fteps free of points and lines. The 
fame method may ferve for divers purpofes ^ as for the fteps of aaaltar^ a throne, 
the front of a church, a gate, &c. 



Stairs in a Wall in Perfpe&ive. 

^N^AKEas many divifions at the end of the bafe line as you intend ftairs, as 
in this cafe, three between A and B, and from A and B draw lines to the point of 
fight C ; then, having determined the fpace the flairs are to take up, as D E, a 
parallel tothe bafe line E JF mufl be drawn, which in the points 1 1 will receive 
the interfedions of lines drawn from the points G H to the point of fight C ; 
and from the fame points I I, perpendiculars I K, I K are to be ereded, to receive 
the heights of the flairs, by drawing points i, 2, 3, to the point of fight C, as 
appears from the figure. 

P2 
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To exhibit a Stair-Case with Landing Places in Perfpe&ive, 

Do but recoiled the preceding methods, and you will find it exceeding cafy 
to conftrudl fuch ftair-cafes. However, to favc the trouble of too irkfome a re- 
trofpecj, I (hall explain the whole here. 

By reafon ftair-cafes of this figure ufually run over a fpace equal to twice their 
width, to raife one of them in perfpe<5live, the horizon muft firft be difpofed at 
pleafure ; then a fquare to be made according to the common rules, and this 
to be doubled, as directed in page i6: then divided by an unequal number of 
fmall fquarcs, that the wall, which is fuppofed in the middle, may be the meafure 
of a fquare. 

In this figure each fquare has nine fides, or fquares, on either hand, which 
being doubled, give eighteen ; of thefe, four being left at each end for the land- 
ing-plac£s, remain ten fquares, or ftairs, each whereof we fuppofc equal to a 
foot every way. 

At the difi^ance of four fquares from the point A, erecfl the perpendicular B 
pretty high, then a fecond perpendicular C at the other angle of that fquare, and 
a third D ; and fo onwards on the other angles of the fquares, to the number 
of ten. This done on one fide, the fame muft be repeated on the other ; and 
fuch perpendiculars will give the depths or breadths of the fteps. 

For the heights, if they be a foot broad, they muft be half a foot high, or 
half the little fquare A O : which height being taken in your compafles, fet it 
on the firft angle, which is to ferve for a line of elevation, beginning at the 
bottom, or the point A, and making as many divifions thereon as you intend 
ftairs, namely ten, from the bottom to the firft landing-place ; where you begin to 
mount up the oppofite fide, and the feries of numoers is continued to twenty- 
three. 

From all thefe twenty-three points, lines are to be drawn to the point of fight 
£, and take care to cut the perpendiculars in their order , that is, having laid 
your ruler from the firft point to the point of fight, crofs the firft perpendicular 
Bto C with a little ftroke, for the firft ftep. For the fecond ftep, from the fe- 
cond point draw a line, crofting the fecond perpendicular C to D. And fo of 
all the reft on both fides. 

From the angles of all thefe little ftrokes between the perpendiculars draw 
parallels to the horizon, as far as the wall Feredted in the middle ; fuch are the 
lines I I 1 1, which 1 have only added on one fide, to avoid confufion : It is thefe 
parallels alone that form the ftairs. All the other lines hitherto drawn ftiould 
be occult, and not to be feen when the figure is finilhed. 

The landing-places ftiould contain all the vacant fpaces between the laft per-» 
pendicular and the wall, as from G to H. Their height, or thickiiefs A K, is 
half a foot, the fame as that of a ftair. 

The lower figure is the lame with the upper, only that one has the apparatus 
of lines, &c. ncccffary for the performance, which the other is without. 
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^0 exbibit^\vAva% or Spiral Stairs in Perfpe&ive. 

One fide of the flight, or afcent, is to be fet on the bafe line, and divided 
into as many parts as you require flairs. Suppofe, for inftance, A B the fide of 
the ftair-cafe, and fixteen fteps required in the whole circuit of the fqiiarc ; 
each fide, in this cafe, will contain four } confequcntly A B being divided into 
four, a fquare is to be formed thereof, as here reprcfented, divided into fixteen, 
according to the ufual rules. 

From all the divifions on the fides of the plan, perpendiculars mud be raifed 
to give the bounds of the flairs. Suppofe then the perpendiculars A A, B B, 
C C, D D, E E. Thus E E ftands for three of the perpendiculars, by reafon 
the point is in the middle, and ferves as a newel, * or common centre of them 
all. On the firft perpendicular A, which is to ferve for a line of elevation, the 
height of a ftair Q^A fnuft be fet, and from the point Q^a line be drawn to the 
point of fight X, which by its interfedions with the perpendiculars QJl S T V, 
gives the mmenfions of all the flairs. Thus A Qjs the height of the firft, F R 
of the fecond, G S of the third, H T of the fourth, and I V of the fifth. This 
lafl is the height of all thofe at the bottom, as A Qjs of thofe in the front. 

Since G S is the meafure of the third, which is that in the middle of the fide, 
it muft likewife be the meafure of the centre, and of the newel of the flight: 
for this reafon, having taken the meafure G S in your compafles, fet it off in the 
centre of the fquare or the newel as many times as you would have flairs in the 
flight ; for example, eighteen times for eighteen flairs. 

All things thus difpofed, the reft is eafy. For the firft 'ftep you are to take 
the divifion A and fet it off upon the perpendicular D in the point i, and 
from I to draw a parallel to the perpendicular B ; then from the two points 

II draw lines to the third i at the newel or centre of the fquare. Thefe three 

III will form the firft ftair. For the fecond, fince its angle reaches to the per- 
pendicular B, which is on the fore-fide, it muft have the fame meafure A Qj 
which will be 1, 2 ; then from the point i a line is to be drawn to^the point of 
fight X, cutting the perpendicular P in the point z ; from which points 2 and 
2, lines are to be drawn to the £ at the newel. Thus will you have formed the 
fecond ftair. For the third, fince it is found on the perpendicular F, the mea- 
fure F R muft be taken for its height 5 and the fame procefs obferved as in the 
former. 

If you would have them round withal, the fquare muft be reduced to a circle, 
according to the preceding rules : and for the reft, the fame method will ferve 
for both. 



• The newel is the upright poft which a pair of winding ftairs turns about. 
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Winding-Stairs. 

This figure is the fame with the preceding one, which 
was not (haded, that the method of the operation might he 
the more confpicuous. For the fame reafon the newel of 
the ftair-cafe was referved for this figure. It is formed by 
afTuming the point A as a centre, and thence defcribing a 
circle ; or rather a femi-circle, as B C, becaufe only half of 
it is to be fcen. To the centre of this femi«.circle lines muft 
be drawn from all the divifions of the fquare of the firft plan, 
as DEFGH IK, which will cut the arch BC into eight 
parts ; and from the interfeftions O O, &c. perpendiculars 
are to be raifed ; taking care they cut precifcly in the points, 
where the fteps are placed ; the ftep I, for inftance, to be 
cut by the perpendicular raifed from its point in the femi- 
circle, as in A J the fecond ftep to be cut by the perpendi- 
cular raifed from the point which K gives in the femi-circle : 
and fo of the reft. 

The doors, windows, &c. in the figure, are all con- 
ftruded according to the rules already laid down. 
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To exhibit Round Stairs in PerfpeSOve, 

To raife thefe three round flairs or fteps, in a front view, 
make a plan of three circles within each other, after the 
manner already direded in page 28, and from the feveral 
points that form the circle draw lines parallel to thebafe, as 
far as the ray A, which is thefoot of theline of elevation AB. 
This gives the elevations, which are to he taken thence with i 
the compafles, and fet off on perpendiculars raifed from the j 
feveral points of the plan. 



Round Steps viewed Jide-wife, 

The rules for ohjeds viewed by the fides I have often 
obferved are the fame with thofe for objedts in front. How- 
ever to flicw we are not always obliged to obferve the divi- 
fion of the circle into fixteen, thefe of the fide-view we 
have divided into eight. For the reft, it is the fame as in 
the preceding cafes, the line of elevation is C D, drawn to 
the point of fight Ei 
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To exhibit Soy ares, nsoitb Circles therein^ in Perfpe&ive, 

The method for this procefs, is the fame with that delivered for put- 
ting planes in perfpedive. The circle, for inflance, is to be divided into 
eight parts, as in figure A, wherein the circle on the front of the cube, 
gives the diminution of that on the top; and that in the front, with that 
at top, give the. diminutions of all the other fides j as in figure B, where 
the circle is alfo diminiflied on the fide, and in the figure C, where it is 
diminiftied on three fides of the cube, I mean both on the outer and inner 
fides. . ! : 

The three figures D E F are perforated each on two fides, according to 
the plan of the circle A. Thus the cube D is pierced through its fore- 
fide ; and through that perforation the bottom is fcen. Thus alfo E is 
perforated on the fides, and F through the top and bottom, though the 
latter perforation be not diftinguiftiable, by reafon the objed is not fup- 
pofed tranfparent. 

The three figures underneath reprefent the pieces cut out of each cube. 
G, for inftance, out of the cube D. H out of E, and I out of F. 

Upon the whole, the mrthod of difpofing fquare figures in circles ap- 
pears very eafy j nor can the attentive reader find any difficulty in placing 
columns under any difpofition whatever. The reafon why I have yet 
given no direftions for them, is, that I chofe to render theraifingof 
elevations as eafy to conceive^ and the pradice as little embarraffed as pof- 
fible. Thus much may ferve for the beginning of columns ; how to cany 
on and finifli them fliaU be (hewn hereafter. 
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To exhibit Columns in Perfpe&ive. 

• 

HAT has been juft obfervedis not confined to the cube, but extends 
equally to any objedt which is to be rounded. For inftance, if from the 
fquare,A,youwillraifea column A B, defcribe a circle within the fquare, 
according to the common rules ; and at the intended height defcribe ano- 
ther fquare with a circle within it, B. Now to get the two lines D E, 
which make the thicknefs, or diameter of the column, obferve where the 
circle cuts the diagonal of the fquare, and on thofe points raife the lines 
which form the fides of the elevation. Thus C is formed by perpendicu- 
lars raifed from the interfedtions D E of the circle with the diagonal of 
the fquare. 

Thus much regards the column in fide-views. As to thofe in front, 
for example, the Figure F, they always fhew the femi-circleG H I, and 
for this purpofe the perpendiculars are to be raifed from the extremes of 
the diameter G H ; and in both thofe in front, and thofe in fide-views , 
perpendiculars.to be raifed from the centre, to give the diminutions. 

As to the three columns underneath, as they fhew the former in- 
flances more clearly, and with the addition of fhadowing, they likewife 
ferve to point out the manner of proceeding to finifh the columns. The 
middle figure, K, is quite round, without any ornament at all, and being 
viewed in front, is raifed by perpendiculars from the extremes of the dia- 
meter. The fecond, marked L, fhews, that when a bafe is required, a 
double circle mufl be defcribed on the fquare that ferves as^ a plinth,whofe 
upper part is M N ; the internal between the circles to be the projedure 
of the bafe, and the inner circle the plan of the bafe, from which perpen- 
diculars are to be raifed. 

The third figure, O, is a column with its omametits i which every 
one is to make at his difcrction ; takingcare the abacus anfwer, as it ought, 
to the plinth Thefe two columns L and O being feen fide- wife are raifed 
by perpendiculars from the points where the circle cuts the diagonals of 
the fquare. 
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Cornices and Mouldings in PerfpeBive. 



riLFTER the columns^ which are the chief ornaments of architefture, we proceed to the 
cornices^ or mouldings^ with their projedlurcs j which have hitherto been omitled| for fear of 
rendering our elevations perplexed. 

There is fcarce any building but has fonie moulding or projeSure by wav of enrichment, and 
to render it pleaiing to the eye : for this reafon, it is proper to give the rules for thefe ; not the 
rules for their conftru6tion, nor their meafures and proportions, for in that cafe I (hould be 
obliged to give all the orders of architedure, and a thoufand other inftances, which the reader 
will find elfewbere : but rules to put them in perfpedive, when any pardcular ornament or 



To put the pilafter A B, with its ornaments or members in perfpeftive : its breadth being 
taken, and a (f\um plah made as ufual, ere£t porrpeiidiculars from all the angles thereof, and 
you will have the body, or (haft, of the pilafter. 

Proceed now to take the projeSures, or jettings, as for example, the bafe of the pilafter C, 
and lay down the feveral meafures thereof iri D E. To put this in perfpediive all round the 
pilafter, from the point of diftance F draw a diagonal to the point £, and farther at random, 
as to G ; then to the point of fight A draw a line to the bottom of the projefture H, and in 
the point f, where this cuts the diagonal, will be the iet, or projeSure, of the whole bafe. The 
fame linq A H gives the projeQure of the bottom, by its interfeftion with the other diagonal 
in K. For the projeSure of the front, from the point I draw a parallel to the bafe line, till it 
cuts the diagonal in L : this gives the other corner of the proje<9:ure of the front. Then draw» 
ing lines from the top of the bafe to thefe points, as from M to L, and from N to K, you will 
hare the breadth and height of the whole bafe. The (ame method ferves for the capital. 

The figures underneath fliew the reft, and even the efFeA of what is laid, free of confufion- 
For the pilafter O, regard muft be had to that above in where the line D H has upon it all 
the interfe£lions of the bafe. For this reafon lines are to be drawn from the points fight A« 
which paffing through the diyifions of D H, will ekprefs the fame on die lines D I and N K ; 
then parallels being drawn from the points D I to M L, nothing remains but to draw the out- 
lines. When there happens fquares^ or fillets, either at top or bottom, they are formed by per- 
pendiculars. Thus, for the plinth, perpendiculars muft be raifed from the points L Ik, and 
from the point of fight A » line to be drawn through the angle of the plinth to Q^; this imll giv^ 
the height of the perpendiculars I and K. Laftly, L- is to ]>e naade equal to I. 

This inftruSion for the bafe will fuffice for die capitals ; the operation teing die lame in 
both. The laft pilafter R, is only meant toftiew one clear of lines. They are all broke in 
the middle, that there might be room to exprefs both the bafe and the capital i the page not 
allowing them to be repre&nted whole. 



order is pitched upon. 
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To exbi(fit a large Cornice ai?ove the Horizon, in 

Perfpe6iive. 

TThE method is the fame as that juft delivered ; but being fomewhat trouble- 
fome by reafon of the number of lines, 1 have judged proper to repeat it again 
here, in order to avoid confufion. 

To the purpofe then : having taken the profile of the cornice, and irs pro- 
jedlure, you are to transfer it to the place where the draught is to be made ; as 
here the profile C, &c. is at the corner of a wall A B. To find what height it 
muft have, and to make it (hew its bottom, from the point of fight D draw a 
line through the extreme of the profile E, as the line D F; then draw a dia- 
gonal from the point of diftance H, pafling through the corner of the wall B, 
and prolonged till it cut the ray DE in the point F ; from which draw the line 
FG, which is to reprefent the angle in perfpedlive, and to receive all the mea- 
fures of EG. The corner of the other end of the wall, K L, is to be drawn to 
the point of difl:ance I, as being the other diagonal. 

In Fig, II. it is (hewn, that all the figures which are on the line M N, are to 
be transferred, by means of vifual ray§ drawn from the point of fight D, upon 
the line N O ; in order for parallels to be drawn through all thofe points, which 
are to give the cornice complete. But before we go farther, it is to bcobferved, 
as has been already hinted, that all plat-bands and fquares are formed by per- 
pendiculars. Thus, for infiance, to form the large fquare of the cornice, having 
made the doucine, and the fillet ; from the bottom of the fillet, which is the 
top of the fquare, let fall the perpendicular F Qj then, to find the place it is 
to he cut in, to ftiew the bottom, a line muft be drawn from the point of diftancc 
I, through the point ax top of the quarter round R, to the perpendicular PQj 
and you wijl have your defire. What has been faid of the large fquare, holds 
equally of. the Icfler pne^ ; aa the denticles, fillets, &c. which are all to ftiew 
their bottoms. 

The third figure (hews^ that having found all the points, and drawn lines on 
the, line of the angle ST. proportional nuuildii^s mufl be drawn thereon. I 
mean, that whjen theyprojedl rpuch,; as is here'the cafe, by reafon the point of 
diftance is near, the mouldings muft be helped out a little ; that is, the quarter 
round muft be inclined a little, the doucine be eredbe<i» the filletsi enlarged ; and 
the fame done at one end as the other ; for example, the fame on V X as on S f . 

This done, all that ronains ii^ to draw, paraikh to the hafe line to form the 
front-fide of the cornice. 

The fourth fiff*re is the cornice complete. In this we have drawn parallels 
froip all the points pf the line of the angle Y Z ; and one end of the wall is made 
to pafs over the cornice, to flicw that we are at liberty in fuch matters ; and that 
the rule is gencrah , : . * 
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To Jind the Bottoms of large Projectures. 

To find the projedure of the corona of the wall A ; on 
the angle of the quarter round B, make a line equal to the 
length of the intended projeiture, as B C ; then from the 
point of fight D, draw a ray E, paffing to the extreme of 
the meafure C, This done, draw a diagonal from the point 
of diftance F, paffing through the quarter round B ; and 
the point G, wherein it interfeds the ray D E, will give the 
bottom on both fides, B H : as is more clearly exprefled in 
the oppofite figure K. 

The projedure of the wall L, is formed after the fame 
manner as that of the former A. All the diflference is, the 
projedture M N of the wall L, is half as big again as that of 
B C ; to intimate, that the fame rule makes them as big, or 
as little as one pleafes. . 

It is likewife obfervable in the fame wall, how the return 
of the projefturc, &c. is found. For inftance, from the 
point O of the quarter round in the fund of the wall, a dia- 
gonal is dra wn to the point of diftance P ; and the interac- 
tion oi that line with the ray C D will be a point, through 
which a little parallel to the horizon R being drawn, will 
give the return required. 

The fame method may ferve for all fquares on cornices 
and mouldings both great and fmall. 

The wall S fhews all the mouldings on that of L, more 
diftinaly. 
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To exhihii Cornices and Mouldings below tie Horizon* 

A HE rules that obtain here are the fame with thofe of the 
preceding cafes j though through an accident which fome- 
times falls out, namely, adivcrfity of horizons, there arifes a 
little variation, which fuch as are unacquainted therewith 
might chance to he puzzled withal. 

I obferve then that in viewing a cornice below the eye, 
and of confequence below the horizon, the proje<aures hide 
fometimes half, fometimes more ; more or lefs of them being 
feen, according as the eye is more or lefs elevated. 

To find precifely how much of the projedion is to be co- 
vered, and how much not ; fet the profile of the moulding 
on the corner of the body to be enriched therewith ; and 
having found the line of the angle, after the manner already 
directed, draw the divifions of the profile uponjhe fame. 
Thus will you find that the fquare, or plat-band, covers the 
whole afiragal underneath, and only lets half the fillet be 
f«en. For, drawing a line from the point of fight A, through 
the profile B C, it cuts the perpendicular from the line of 
angle in D, and fliews how much is to be covered; For the 
moulding at bottom the fame method ferves as for that at 
top. 
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To exbihit Cornices ivitb federal Returns. 

"When there happen divers turns and returns in the cor- 
nices or mouldings, their bottoms mull always he taken from 
the point of diftance. Thus, having drawn rays, A and B, 
to the point of fight E ; from the point of diHance C, or D, 
a diagonal muft be drawn through the angle of the quarter 
round O, till it cut the ray A or B in I. From which point, . 
I, a parallel to the bafe being drawn, gives the bottom 9r 
projedure of the fquaxe \ as already fhewn in page 90. 

1 would willingly have made a much bigger cornice ; as 
that would not have been a whit the more difficult ; but the 
compafs of the page obliged me to be contented with this. 

If you would have returns on the ground, in the manner 
as thefe are above the horizon ; the fame method is to be 

obfervedi For proof of this> invert the paper, aod you vill 

find it liave th« f^e ei$e<^ 
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To exhihit the Apertures of Doors in Perfpe&ivei 

In mj inftruftions, I have kept pretty clofe to the order obferved in the aftual erefting of 
buildings of all kinds. I now proceed to fhew how to fumifli and difpofe them for the recep- 
tion of inhabitants. I begin with wooden doors ; and hereafter (hall find occadon to fpeak of 
other apertures, as windows, cupboards^ && then of moveables, as tables, beds, chairs, chefts^ 
benches, &c. 

All doors are to open and (hut far or little at the pleafurc of the perfon who opens them. For 
this reafon I fliall fhew an eafy method of putting them in perfpeftive, at any degree of width 
or aperture. at difcretion. 

Now it is obfervable, that doors, windows, cabinets, chefts, and, in fine, every thing intended 
to open and fhut, always defcribe a femi-circle in opening. The reafon is* that the fide hung 
by hinges keeps its place, like the fixed leg of a pair of compafies, while the other fide, like the 
other leg of the compafles, fweeps its arch. Thus in the plan underneath the oppofite fieure, 
the fixed fide A extending to B, if you open the door quite, the fide B muft defcribe the iemi- 
circle BCD, whofe centre is A. Hence it follows, that if the door be three feet broad, as in 
the prefent cafe, the radius A C wilt Hkewife be three feet, and the whole chord or diameter 
of the femi-circle B A D fix feet Of thefe fix feet in length, and three ift breadth, a plan mufl 
l)e made, confifting of eighteen fquareS) wherein the femi-circle A B C D is to be defcribed, 
this method is direfted to render the making of the fame femi-circles in perfpedive the more 
eafy. Always obferving where the femi-circle of the plan cuts the fquares, that thofe in the 
perfpeAive may be cut after the fame rharmer, and a femi-circle be drawn, taking up the fame 
ipace, traverfing as many fquafes, and cutting them in the fame places. An infta»ce of which 
you have in the door £, where the interfe£tions are marked the (anie a^ in the plan underneath, 
i> 2. 3,4, 5, 6, 7. 

When a door is to be reprefented open in perfpecHve, a femi-circle mufl be fh-uck on its 
plan, and the point of aperture placed on any part thereof at pleafure. Thtis for the door E 
the point of aperture is fixed at 2. From this point 2 a perpendicular mufl be raifed, as 2 H | 
and from the fame point 2, a line muft be drawn through the comer of the door F, and conti- 
nued till it cut the horizon in the point G \ from which another line muft be drawn through 
the other corner of the door I» and continued till it cut the perpendicular raifed from the point 
2, in the p6int H. Thus will you have the door opea F I n 2. 

All apertures are performed by the fame rules as is farther feen in the doors K and L. The 
door K fhews its outfide, and that of L its infide ; yet both are performed after the fame man- 
ner as the firft. The accidental point of K is drawn from the point M in the horizon, and that 
of the door L from the point of dtflance O. If bolts, locks, or the like, be added on die doors, 
they muft all be drawn from tlie fame accidental point ; as the bolts and lock of L tend 
towards O. What accidental points are, has been explained, page 12. Now all apertures 
have one fuch point in the horizon, excepting two forts. The firft, when the door is quite 
open ; in which cafe its accidental point is the point of fight. The other, when its pofition is 
parallel to the horizon ; by reafon the parallels, in that c^e, never interfedl ; as in the door N, 



Digitized by 



94 



PRACTICAL PERSPECTIVE. Part III. 



To exbihit Apertures of Cafements in Perfpe&ive. 

All the difference between the apertures of cafements y and thofe of doors ^ lies 
in this, that doors have their femi-circlc of aperture on the plan, and cafements 
in the air ; by reafon windows are raifed, and doors ufually turn on the ground. 
On this account, the femi-circles of cafements may be either over or underneath 
them. And in fuch femi-circles is the point of aperture to be placed. 

Thus, for inftance, if a cafement be two fquares, or panes, broad, as A B, 
and it be made quite open, it will then take up two fquares more C A, whereof 
A is the middle, and the centre of the femi-circle ABC. But by reafon the 
■window is raifed above the ground, the femi-circle muft alfo be raifed j as is here 
actually done in the femi-circles of the windows D and E: whereof the fameD 
and Eare the centres ; and which are eafily formed by erecfling perpendiculars 
from the intermediate fquares, till fuch timeas they interfedl the rays drawn from 
the corners of the cafements D, E. From thefe interfedions, lines muft be 
drawn to the bafe line, and the meafures of the fquares of the plan i, 2, 3, be 
fet there&n. From the fame points i, 2, 3, lines are to be drawn to the point of 
fight F; which cutting the parallels, will give fquares to fix the aperture by. 
Proceed then to take the apertures after the fanae manner as thofe of doors. For 
example, the point G being given in the upper femi-circle, from the fame G 
draw two lines ; the one, GH, perpendicular ; the other pafling through the 
corner of the window E, and cutting the horizon in fomepoin., for example, 
the point L From this I, draw a line through the corner of the window K, till 
itcut the perpendicular in the point which gives thecafement open K EGH. 
The fame is to beobferved with regard to all the reft ; and thepoint ftill to be 
taken in the horizon. Thus, L is the point for the cafement M ; and N, that for 
thecafement O. The cafement P has none atall, as being parallel to the horizon. 

The cafements on the other fides are performed after the fame method, with- 
out any of the confufion of lines. Both the one and the other range with the 
wall, to facilitate the operation. The door at bottom is done after the manner 
already direcfted ; and the cafements according to the method laft delivered. 



Apertures ^ Cafements Embrafures. 

TPhE rules for thefe arc the fame as for thofe that range even with the wall, 
excepting that thefe are not capable of being quite opened, by reafon of the 
thicknefs of the chamfraining, or embrafure. On this account we never give 
them a whole femi-circle, but a portion anfwerable to the aperture they admit 
of. The accidental point fliould always be in the horizon, for upper windows, 
as here in Q^and R ; that below is parallel to the horizon. 
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Divers (?r>6^r Apertures. 

T^HE openings of cupboards ^ prejfes and chejis^ are at leaft as ncceflary as 
thofe of doors and windows ; nor had the omiffion of the one been a whit 
more excufable than that of tha other.. Their dodlrine will be exemplified 
in two figures. 

The cupboards or preffes A A, are opened according to the rules deli- 
vered for cafements, which it would be needlefs here to repeat: I (hall 
only add, that the uppermoft is parallel to the horizon ; and that the latter 
tends to the point of diftance B. 

The Jhop on the other fide is opened by two leaves, one of them rifing 
upwards, and the other falling downwards. Each of them defcribes its 
femi-circle from the centres C and D ; which being drawn with the com- 
pafles, the apertures are fixed at any point at pleafure ; as here in the 
point E ; from which a ray is drawn to the point of fight F, till it inter- 
fed the femi-circles at the other ends in the points G. From thefe points 
E and G, lines being drawn to the centres C D, give the leaves opened 
in that ppfition. 

In the lower figure there are three chejls^ differently opened. To open 
the firft, H, the quadrant M is put in perfpedive, according to the mea- 
fures of the fquares of the plan. Thus, obferving the width.of the cheft; 
wliich is two fquares, perpendiculars are to be raifed thence, and a femi- 
circle, or quadrant, defcribed for the opening, which is here fixed at the 
point N ; and from, this a parallel is to be drawn to the other quadrant O ; 
and from N and O lines to be drawn to the centres P P* If a greater 
aperture is required ; a femi-circle is to be drawn in lieu of a quadrant. 

The cheft I in that pofition has the eafieft of all openings, for having 
taken the breadth Q^R, from the centre R defcribe the femi-circIc Q^S ; 
then take any aperture at pleafure, as T, and draw a line to the point of 
fight V, cutting the other femi-circle in X ; and, .laftly, from the points 
T and X, draw lines to the corners R, and you have: the lid formed with 
that aperture. 

If it is required to open the chefts farther, you have only to fix the 
point of aperture high in the femi-circle ; as Y is in the cheft K. The 
reft of the procefs is the fame as in the firft cheft. 

R 
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Plans and Jirji Elevations of Mcvccilcs. 

These plans 1 fliould have placed in their order among the reft, but for 
this confideration; that had I treated of them at the beginning of the work, 
without flicwing the neceflity thereof, they would have paffed for ufelefs, and 
accordingly have readily dropt out of remembrance. They now come in pro- 
perly, and cannot fail of being well received and learnt with pleafure ; inafmiich 
as numerous forts of moveables or houfehold goods have a dependence upon them. 

The firft plan. A, may ferve for bedsy tables^ chairs ^Jlools, &c. The other B, 
which is twice as long as it is broad, ferves for long fables, cupboards, buffets, 
chejls, trunks, ^c. The third, C, which is long and narrow, ferves for benches, 
or forms, couches, and other pieces of furniture with fix legs or feet. 

The acquaintance the reader is fuppofed to have with the other plans already 
treated of, will render the performance of thefc eafy ; there being nothing more 
required than to lay down their dimenfions on thebafc line, draw lines thence to 
the point of yiew, and fhortenthem by means of the points of diftances. 

Thus, for example, for the firft plan A, the two meafures of E and D muft 
be fet on the bafe, and lines be drawn thence to the point of fight F. Then 
from one of the points of diftance, a line is to be drawn to one of thofe meafures, 
as from G to E ; and through the points H and I, wherein it interfe<fls the rays, 
parallels are to be drawn ; by this means four little fquares will be formed^whofe 
meafure you may account as much or as little as you pleafe. For a table they 
muft be more than for a ftool, that is they muft have more breadth ; the latter 
being ufually two inches, and the former four. 

The plan B is performed after the lame manner ; excepting that on account 
of its length, which is double its breadth, a line muft be drawn from B to one 
of the points of diftance, to find the half K. For if a line were drawn from 
L, it would interfedt in M, and give a whole fquare ; whereas we only want 
half of it. Parallels then muft be drawn from K to the points of interfe<flion 
with the ray ; and from the corner L, a line muft likewife be drawn to the 
point of diftance G> interfcdling the ray ; Thus will you haVe the four little 
fquares. 

The third plan, C, needs no explanation ; it being evident that it is forrped 
like the firft A ; and that the fquares muft be doubled to get the fix little fquares. 

The figures underneath are intended to ftiew that perpendiculars mufl: be 
raifed from all the angles of the aforefaid fquares, to begin to form the move- 
able pieces of furniture hercafier (hewn. 
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Part III. PRACTICAL PERSPECTIVE. 



Elevations of Moveables. 

Having raifcd perpcndkuliars from the plarr, as already intimated ; a line 
of elevation mufl* be made in fome part of the pairing, on which the heights, 
crofs pieces, &c. are to be laid* 

Thus the line C D being a line of elevation, MdC E and DF breadths or 
depths of the .crofs pieces ; from thcfc four points draw lines to feme place 
in the horizon, as to the point G, Then having eroded perpendiculars from 
all the angles of the plan, as in A and B ; from the angles draw parallels to the 
bafe line, till they cut the line CG. Thus will yoia have the points i, 2, 3, 4 ; 
from which perpendiculars are to be raifed,and the inierfcdions tiiofe perpen- 
diculars make with the line D G, will be the points to cut the perpendiculars 
of the plans, as (hewn in the ftgurc ; where a parallel being drawn from the point 
E, cuts the firft perpendicularrs of the plans A B in the points O ; from which 
drawing lines to the point of fight H, the other perpendiculars of the plans will 
be cut in the points P P, &c. And doing the like from the point F, &g. you 
will at length have a cube perforated on all its fides. Which procefe being well 
underftood, all the other pieces that follow, and even all that can be conceived, 
will be readily perfornKd. 

Inftead of parallels from the points on the fine DG, to cut the perpendiculars 
of the plan, the meafuresof them taken with the compafles and transferred to 
thofe perpendiculars willanfwer the fame purpofe, as has been (hewn elfewhere. 

It is ea(ily obfervcd, that the two frames or (lands of tables, I and K, are 
performed by the fame rule as thofe above. All the difference is in the crofs- 
bar at bottom, which is higher in the line of elevation in this latter cafe, than in 
the former. In the latter, for inftance, we find it in the line L, which gives 
M M. The feet of the (lands or that part of theperpendiculars which are beneath 
the crofs bars, one may either leave them fjuare, or round them into bowls. 

As to the lad frames, N andQ^, there is nothing in them more than in I and 
K ; only that they are viewed by the angle, and the other in front. The plans 
of thofe (lands, I and K, are drawn to the point of fight R \ and thefe latter to. 
the points of diftance S T. 

The figures in this plate, with little variation, may be adapted to divers forts 
of moveables. Thus, for inftance, to make a bedflead of Fig, I or K, nothing 
more is required than to give it a proper height and breadth In every thing 
clfe the operation is the fame as for a couch, a ftoOl, or the like. For a table 
you have only a top to add. For a joint-ftool, befide the top, it muft be made 
more in height than w idth, but the conftrudion thereof with four legs, and the 
four cro(s^bar3, is the fame as in this figure. 

R 2 
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PRACTICAL PERSPECTIVE. , Part III. 



To exhibit the upper Part of Tables, Stools, &c. 

Having raifed perpendiculars from the plan, as direded 
in the foregoing page, and fixed the proper height thereon, 
the frame will be complete. Now to make a cover to it 
perfedly on a level, and which fhall not extend beyond the 
frame, there needs nothing more than to leave the top of the 
cube plain, without exprefling any other lines but thofe 
which bound the four fides, which will make the upper part 
of a table, ftool, or the like. 

But if it is defired the upper part or cover fhall have a 
projedure, or ledge ; from one of the angles of the frame 
a parallel muft be drawn, as A B ; and on this parallel the 
meafure or quantity of the intended projedure muft be fet, 
as here A B. Then from the points of difliance C and D, 
occult lines A E, A E, &c. muft be drawn through the an- 
.gles of the fquare of the frame here exprefled by dotted 
lines. And to make the meafure A B give the proper breadth 
to all the fides and angles of the table ; draw a line from the 
point of fight F, through the point B, continuing it till it 
cut the line C A E in the point G. From the point G draw 
another parallel, cutting the other occult line in H. Then 
drawing lines from the points G and H to the point of fight 
F, the other diagonals will be interfeded in I and K ; which 
will give the upper part of the table, with the projedure 
that was fet on the line A B. 

The thicknefs of this upper part of the table is fixed at 
plcafure. 

The fame method may ferve for the upper parts of any 
objeds, whether in front or in fide-views below the horizon, 
and for the bottom of thofe that are above the horizon, as 
particularly fliewn in pages 49 and 50. 
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Part III. PRACTICAL PERSPECTIVE. 



99 



To txkiitt the Eksuation of Bu£fets, Pr^fTes, and Cup-boarids«. 

Having made the plan, andraifed perpendliculars from all the angles, 
as already taught ; upon the line A B, which is here to ferve for a line of 
elevation, the meafures or ptopoitions of the difVances of the (helves, 
with their thickneflfes, &c. as here C D E, muft be laid down. Then 
from the points C D E, dra>v parallels to the bafe line, as far as the up- 
right poft G F ; and from the Jiolnts thOs liiafkc^^ oh G F, draw lines to 
the point of fight H ; as far as the other poft I K, forming the breadth of 
the buffet. This breadth is fixed at pleafure, by laying down the intended 
meafure on the bafe line. Thus for the breadth of the prefent buftet, the 
diftance F L is laid down ^ and from the point L, a line is drawn to the 
point of diftance M ; an^the ppiot I iHbcI!^ i*|arfo^8thc ray F U, is 
the,place t^^^laft poft^'^ ' , , t . r;.. , ; .,f, 

The buffet on the oppofite fide is performed itfter the fame mannen 
To adjuft the proportions of the little cabinet, or locker, fupported by 
two (Columns in the middle thereof, take the points LP, which are in the 
middle of 'CtlNI', or of fhe breadth of the buttet ; and drawmg imestheimx ' 

to the point of diftance O, where the wyN H is interfered thereby, draw 
parallels to the bafe line, cutting the ray T H in the points V V. And 
perpendiculars raifed from thofe points will give the little cabinet in the 
middle. - - . 

The large prejfes^ or cup-boards, in Fig. II. are performed after the 
fame manner as the buffets above ; only that in the middle being viewed* 
in ftont, needs a little explanation to determine its depth. I obferve, then, . 
that its plan muft be formed, as already directed, and as one half of it / 
is here Ihewn. Then, to make crofs pieces equal to thefe in the front, 
oc€ult lines muft be drawh fifom the fiift upright poft ;R,*tothe perpendi- 
cular of the depth S ; and from the points of interfedlion draw little jfar ^ 
rallels to the bafe. The reft of the opwatiaii is plain • ' 
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PRACTICAL PERSPECTIVE. 



Part III. 



The Elevations of Chairs, Forms, and Couches. 

To raife a chair ; from the dimenfions ABC, ered per- 
pendiculars, and proceed in the fame method already di- 
Tedted for table-feet, or frames without tops. All that is to 
be done farther, is to procure the back of the chair ; which 
may be made of any height at pleafure. In the prefent cafe 
the height of the back is equal to that from the foot A to 
the feat Which proportion may ferve equally for elbow 
chairs. 

From the figure it appears evident enough, that to form 
the back there is nothing needed but to prolong the perpen- 
dtculara of the legs, as here A E ; and from the point E to 
draw a line to the point of fight G ; which cutting the per- 
pendicular or poft raifed from the plan, or the foot H, gives 
the point F. The reft of the figure makes clear. 

If elbows are required, you have only to raife the per- 
pendiculars of the front legs higher, as the hind ones are for 
the back, and to draw a crofs piece, or bar, in the lhape you 
would have the elbow.. 

In the figure underneath, you fee a form, or bench, co- 
vered with cloth, and two couches. The head of one is 
turned back in the front of the pidwrc, and the other is 
viewed obliquely. It would be lofs of time to dwell upon 
the manner of making them ; the rules being altogether the 
fame as thofe already laid down for other moveables, namely 
by making a plan, raifing perpendiculars, &c. 
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Part III. 



PRACTICAL PERSPECTIVE. 



Another Method of putting Moveables in Perfpe&ive^ 



JL HERE are fome moveables that fold^ or fliut down, and that ferve for 
tables, feats, beds, &c. very eafy to be put in perfpedive. 

As to the elevation, it is performed as that of a cube, as (hewn in 
A BCD, which is viewed in front ; or E F G Then two diagonals, 
A C and B D, are to be made for that in the middle of the front ; orEH, 
and F G for that of the fide : and thefe will ferve for the drawing of the 
two croffes ; taking care that one enter half through the other, as G K 
does through H 1 ; and both of them to be faftened by the middle to 
make them fold. 

In the figure underneath we add a table upon trefTels, that even the 
leaftr confiderable moveable might not be wanting. To put them in per- 
foedive, from the points A, and B, which are the interval between the 
feet of the trefTels, draw aline to the point of fight C ; then, laying down 
the thicknefs of the fame feet on the bafe line, as here D and E, draw 
lines from the fame to the point of diftance F, and obferve where they in- 
terfetSt the ray B C ; and from the points of interfeftion draw little pa- 
rallels to the bafe line ; by which you will have the little fquares prolans 
of the feet, as in A and B : then between the diftance Dand E, lay down 
the breadth intended for the top of the treflel, and drawing a line thence to 
the point of diftance F, it will cut the ray B C in the points G and H ; 
from which points, perpendiculars are to be raifed to any height at jdea* 
fure, as here to L Laftly, from the angles of the little fquares of the plan 
draw lines to L The iecond trefifel is performed after the fame manner 
as the firft. 

The form K, and the table ^ or feat L, need not any explanation, to put 
them in pradlice, as having nothing but what is common with the pieces 
above-mentioned. 




PRACTICAL PERSPECTIVE. Part III. 



7c? exhibit Mov^k^l-es placed without any Order. 

When moveables are placed orderly along the fide of a wall, or ia 
the diredlion of the rays and the bafe line, it is eafy to put them in per- 
fpedlive by the rules already delivered ; but if they be irregularly placed, 
as in this figure, you are to proceed as I fhall now diredt. Draw the geo- 
metrical plans, R,S, andT, for plans of three chairs ; which are to be 
diminifhed or put in perfpedtive by the rule delivered for the irregular 
figure, page 40, and the plans will be found fituated like the chairs, or ra- 
ther the chairs like the plans. Now the plans being in perfpedlive, lay a 
ruler along one of the fides, to fee what accidental point it gives in the ho- 
rizon ; thus, laying a ruler along the fide A B, you have the point C in 
the horizon for an accidental point, to which all the lines of that and the 
oppofite fide muft be drawn. In this manner you fee that A and D are 
drawn to the fame point C. It is true each plan placed irregularly (hould 
have two accidental points, but they are frequently fo far off in the hori- 
zon, that it is doubtful whether you find them both. The prefent plans 
have each of them one ; as A B has C ; and A D, the other fide, would 
have another, if our paper were broad enough. E F gives G for its acci- 
dental point, and I H gives K. As to the little fquares i, a, 3, 4, -they 
are the plans of the feet of the fame chairs, as may be made broader and 
narrower at pleafure. 

Proceed then to eredl perpendiculars from all the angles of the plan, and 
on the fide of the pidture add a line of elevation M N, whereon to lay the 
dimenfions of the crofs pieces j as O, for the lower bars ; P for the bars of 
the feat ; and Q^for the backs of the chairs. Things thus difpofed, from 
the angles of the plan draw parallels to the bafe line, as far as the line of 
elevation, and in the points of interfedlion eredt perpendiculars. Thefe 
will give the dimenfions, as already obferved of the former figures. 

All the lines of the fides are to be drawn to the accidental point of the 
plan. Thus, in the middle chair, all the fides are drawn to the point 
which is the point of the plan, as appears from the figure. 
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Faet IIL PRACTICAL PERSPECTIVE. 



To exhibit Moveables laid or tumbled on the Ground. 

From the fame pl^,' which has been given for chairs ftandingon their 
feet, it is eafy to form thefc which are laid on the ground. 

At the feveral angles of the plan ercd perpendiculars, and give the fide 
on the ground the fame dimenfions as when it was {landing above it. For 
example, having eredled perpendiculars from the angles, you will have the 
breadth M in the chair laid on its fide, which is drawn to the point K. 
This meafure M, being doubled, gives O for the bar at the bottom of the 
chair ; and the perpendiculars raifed from the plan, give the bar of the 
feat P ; from which points, lines drawn to will cut the other perpen- 
diculars of the front in the places required to fhew the fame bars on dt 
the fides they are vifible on. As to the height of the back of the chair, 
make it the fame with the height of the feat j but for the back of that ia 
the middle, you are to draw a double diagonal, and obferve where it cuts 
the rays, or fides, R S. The reft is obvious. 

> The two other figures underneath, with their feet abft, arc eafily per^ 
formed. One of them is drawn to the point of figl^ T, the other to the 
point of dillance Y, X. The line of elevation is Y Z. 

The method of rai&ng them, is the £une as for elevating thofe upon 
their feet : that is, perpendiculars muft be raifed from the angles of the 
plan i and from the fame angles, lines be drawn to the line of elevation ; 
by which you will obtain the dim^fions of each of the upright parts, and 
die places of the ciofe parts both of top and bottom^ 



S 



Digitized by 



I04 



PRACTICAL PERSPECTIVE. Part 111. 



To ex&iiit Alt AKS in PerfpeSlive. 

T 

X HE method for raifmg altars is the fame as that for frames of long tables, all that is farther to be 
done, relates to the circle in the middle, the edges of the cloth and me laces ; of each whereof in 
its place. 

In railing the altar here viewed in front, there is but little difficulty ; for having adjufted its height 
and length, there remains nothing but to draw lines from all the points on the bafe line to the pomC 
of fight E ; and from the intcrfeaions ihofe lines make with the bottom of the altar, ere£t perpendi« 
culars, which being joined by a parallel at the proper height, give the front, and rays drawn to the 
point of fight E form the fides. As to the circle in the miodle it is (tmck with compaifes. Hie reft 
15 obvious. 

Yor 2^ Jide-altar fet the intended breadth and height in the place where you would have it begin ; 
as the breadth A B, and the height B D in the figure. Then, from B, t), and G, draw lines to the 
point of fight £ : and fince B F on the bafe line is the length of the front altar, and we would make 
this equal tnereto, from the point F, draw a line to the point of diftance G, and obfervc where it in- 
terfe£ts the ray B E ; and from the point of interfedion raife a little perpendicular to touch the ray 
D in the point H. Then drawing a little parallel from H, it will give the point I in the ray C ; and 
by fuch means you will have the top of the altar, C D H I. For the two ornaments that are on each 
fide the circle, they are found on the ray B E, by drawing lines thence to the point of diftance G. 
M gives the breadth of the border of the altar cloth. Now taking the meafure B M, fet it off from 
D to O, for the breadth of the cloth at the top. As to the circle, I need not repeat what has beea 
already faid of the method of putting it in perfpe6live. I fliall only here obfcrve, that lines muft be 
drawn from all the divifions thereof on the bafe line to the point of diftance G ; and in the interfec- 
tions with the ray B, perpendiculars to be raifed. Then, the fame dimenfions to be taken and fet off 
between O and B ; as P F and from thofe three points rays to be drawn to the point of fieht £, 
obfervlng where they cut the perpendiculars raifed from the other divifions of the circle, and con- 
iieAin^ thofe points with a circular line, which gives the circle in perfpedUve. The method of di- 
minifhing would be the fame, if in lieu of ls(ces and a circle there were an embroidery. 

* In the £^e underneath, the fame altar is (hewn free of lines and points, and farther adorned 
with a crucifix and two candlefiicks. In order to this, the corner line of the altar muft be pro- 
longed, as Q^R. Then, from the point of diftance G, a line to be drawn through the corner of the 
altar T, and continued till ir cut ; and the line C^R will be the length of the altar* equal to B F 
in the firft figure. Hereon muft the dimenfions of the crofs and candlefticks be laid ; for example, 
V for the crofs and S S, &c. for the candlefticks. From all the points S and V, lines to be then drawn 
to the point of diftance G, and . through their interieftions with the ray Q^£» little parallels to be 
drawn ; which cutting the ray S E, eive fquares upon the altar, X X, &c. for the crucifix, and can- 
<llefticks. This fquare muft be left for the foot or the crucifix ; and from the middle of the fquare, 
the crucifix is to be raifed. • For the proportions of the arms of the ci ucifix, ered occult perpendicu- 
lars from the angles of the fquare, as here Y Y ; and draw lines to the point of fieht E* for the can- 
dlefticks. Then turn the fquares, for their feet, into circles^ and obferve where they interfed the di- 
agonal : For perpendiculars ere£led from the points of interfeftion, give the breadth of the bafons or 
ftands ; and lines drawn to the pojnt of fight, the height. Laftlv, from the middle of the foot ere^k 
a perpendicular for the body of the candleftick, and the taper therein, which is to be made high or 
low at pleafure. To proportion them, draw a line from the top of the firft to the point of fight £• 
The reft as already faid The figure will call to mind the methods. 
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PRACTICAL PERSPECTIVE. 



To exhibit. the Fixtures of Shops in Peifpedive. 



JL RADESMEN's Ihops are ufually encompafled with fhelves^ boxes 
or drawers, wherein their goods are difpofed. 

The rule for defigning boxes, preflfes, of flielves, is much the fame as 
that already laid down for doors and windows ; for example, in lieu of the 
thicknefs of the wall ufed in making a window, you are here to put the 
board A B, and from the point B, to draw a line to the point of fight C. 
Then, for the width of the flielves or prefles, having laid down the dif- 
tances on the bafe line in E F G, from thefe points draw lines to the 
points of diftance D. Thefe make interfedlions H I K, with the ray B : 
from which inter fedtions, perpendiculars being raifed, will give you the 
upright divifioris* 

For the crofs boards, fet any number thereof at pleafure on A B, or 
only on the firft perpendicular BO ; fuch are here L M N O : from all 
which draw rays to the point of fight C, and at their interfediions with 
the perpendiculars in the points P P, draw little parallels ta the bafe line, 
which will fliew the top and bottom of each Ihelf, and fcparate them' 
from the fides* 

As to the front divifions and flielves, there only needs to draw rays- 
from the points of meafures E F, and in the points of their interfe(aions 
with the lines Q^, to eredl perpendiculars R and S. The crofs pieces are 
had, by drawing parallels from all the divifions on the perpendicular K : 
as here, P i, Pa, P 3, F4. 

As to the divifions on the oppofite fide, where there are fquare upright 
pofts to fuftain the flielves, their depth is had by drawing lines or rays 
from the meafures T, G, to the point of fight C. And to get their plan,: 
or fquare, lines are to be drawn from the meafures A E F on the bafe line 
to the point of diftance V, which giye .the jnterfedlion X Y Q^on the ray 
T C. , Through thefe interfedtions little parallels muft be drawn- till ihey 
cut the ray C G in Z; and from the angles of thefe little fquares, per- 
pendiculars are to be eredled, which give the upright poft, as in the figure. 

The figure underneath fliews a fliop quite fitted up, and ready to re- 
ceive goods of any fort : for a bookfeller it muft be ftocked with' books ; 
for an apothecary, with drawers and gallipots ; for a draper, with pieces 
of cloth, ftufF, &c. 
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PRACTICAL PERSPECTIVE. 



Paut IU. 



Buildings viewed on /i^ Outline. 



Having now confidercd every ^ng reliting to die interior parts of buildingSi t procaed 
to give rules for the exterior. 

Many-of the methods already laid down for the infides, majr likewHe fisrye for the outikks ; 
the procefs for the doors and windows is the fame in both cafes, and as thefe are very material^ 
and difttrt^uifbing parts of every ftrudsre, the reader is already in great meafttre qualified for 
the elevation of buildings. If they be adorned with orders of columns or pUafters, inftm<£HoQs 
have alfo been given for thefe. 

Suppofe their be windows in front, as A, and it is defired to have others in the fame propor- 
tions oh the other fide^ the proportions AAA maft be transferred to the bafe line, as here 
B 8 and lines be drawn Aence to the point of diftanceC : and in the points F F F, where 
they interfe«5l the ray D £, perpendiculars to be railed for the Heights in the vritKloWr 

For the crofs pticis ; thofe in the front window muft be continued to the perpendicular D, 
by which means you will have the points II; from which lines ^re to be drawn tq the point 
of light £1, wtiich cutting the perpendiculars F, give the croft bars in die fide-window. 

If the number of windows were much greater, nothing farther would be required but to con- 
tinue their rays, in order to make the meafure and height of the crofs pieces the fame in aU; 
An ittftance of which we have in the houfe on the other fide, which has two windows from the 
fiune rays. As to the breadth or diickneis of the pofts or crofs bars of windows in front, it 
muft be fet on one of the travers, as here on K H ; and from the corner of the window K, a 
line be drawn to the point of fight £ ; and from the point H, another to the point of diftance 
C, for the window A, and to the point of diftance L, for the window on the other fide ; and in 
the point, where thofe two laft lines interfed, a perpendicular, H M, mud be raifed. Then, 
from ^ the comers of the window lines to be drawn to tlie point of fight, and from the points 
Q^Q^t &c. where they interfe^ft the perpendicular H M, parallels muft be drawn to give the 
thicknefs of the crofs bars. The thicknefe of the middle poft» N, will be had by drawing a line 
from the comer, N, to the point of fi|ht ; and in the points CL, where it cuts die thicknef- 
Tes of the crofs bars, ere^ng perpendiculars Q^R, Q^R. 

^ To fix the thicknefs of the window on the other fide, it muft be fet In the comer of the wall, 
on the perpendicular D, as the diftance I O ; and from the points O O, &c. lines muft be drawn 
to die point of fight £. L^'j* little parallels to be drawn from all the comers of the win- 
dows, as S T ; which, interfeoing the rav O, give the diicknefs in the point S. Thefe ndes 
mafe r ve for all kinds of windows, bodi nigh and low. 

In the figure underneath is fliewa a door diminiihed according to the rules delivered hereto* 
fore. As, in effe^ every thing belonging thereto is very eafily underftood, and readily prac- 
tiled, on iiMne or other ot die preceding mediods. 





Digitized by 




Digitized by 



PaitIII. practical perspective. io> 



Tj exhibit Roofs of Houfes in PerfpeSiive. 

R OOFS are made of different heights according to the materials they are covered with. Thofe 
o^Jlate are the moft upright of all. Their ufual meafure is an equilateral triangle ; that is, their 
flope, or the declivity of the roof, is equal to the width of the home. Thus, in tlic little figure at 
the.bettora of the prefent plate* C A, or C is equal to A B. Others make the breadth A B^qinl 
to the punchion, or middle top, D C, which is higher. But that pradice is much lefs ufual than the 
former. For fiat tiles, we only make the roof two thirds of the height of thofe of flate, or the width 
of the houfe, as in A £ B. For thaich, the height is ufually but half the width : and for f€m-tikff 
only one third ; as A 9 B« 

Before we go any ferther it is to be dbferved,that what we call puncbion^ or middle top, is a timber railed 
perpendicularly on the beams that fuftain the ridge, and wherein the rafters are ail jointed. Rtfien 
are the pieces of wood which form the declivity of the roo^ as H 1. The other pieces in the cor- 
ners, which go to the middle top, are <:alled fit^s, «nd are ufually longer than rafters, as H K. 

There are three kinds of roofs in nfe ; pavilions, pinnacles^ and pent-houfe form. The firft • 
have four fides, the fecond only two> and the lail but one. 

To put a pavilion or turret* in perfpeftive* the place of the mIdcBe top muft be known, that the 
ftays may be drawn to the fame. For this reafon it was that I made the geometrical plan L M N O ; 
to fhew, that a fquare, L M N P, is to be made of the breadth of the houfe L N, ana two diagonals 
drawn through the fame, interfe^ng in Q^. Some put the punchion in but that advances it too 
fiir, and renders the end of the dcaclivity too fquat. It has a much better grace when more upright. 
With this view, it (honld be approached towards the wall L N a third part of the diftance QR, 
which will bring it to the point S ; ftom which point a perpendicuhir> S, muft be drawn upon tbe 
line N P. Then the meafures LT and T M are to be fet on the bafe Une, and lines drawn ftom 
them to the point of diftance, which is here more remote than ufual ; and from the points, where- 
in they interfedt the ray V* perpendiculars to be ereded to the top of the wall, which will give the 
points X X ; from which, parallels to the bafe line are to be drawn as far as the other ray 1. Then» 
from the middle of the wall Y, a line to be drawn to the point of fight* cutting the parallels in the 
point Z, Z, &c. from which points the punchions are to be raifed. To give them the proper height 
regard mufl be had to the materials intended for the covering, and the height to be aajufted there- 
by, according to the proportions already fixed. Thus, fuppofe the covering flate, an equilateral tri- 
angles i, 2, 3^ muft be made of the breadth of the wall ; and from a line be drawn to the point of 
fight, cttting the punchion in the point ^ To which point, lines being drawn from the oorners of 
the houfe, will give the form of the pavilion. 

For pinnacle roofs there need not fo much ado. You are only to make an equilateral triangle, 
6, ^, of the breadth of the wall 5, 6, and the like for the other end of the wall, which will give you the 
point 8. Then joining 7 and 8* you will have the form and meafure of the roof. 

The figures on the other fide (hew the lame thing unembarndTed with lines. The projedure 
ftanding beyond the roof is made at difcretion. 

The front houfe is covered with a pavilion, performed after the fame manner as that on the fide. 

In the prefent figure, where the letters are, the horizon is placed very high, to fliew the tops of 
the houies, and render the pra^ice more eafy and conceivable. But, as it is not often fuch aeafe 
happens, I have added the otherfigure at the top, wherein the horizon is as low as ufual. Though 
the rule in itfelf isthe fame as that already delivered. 
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PRACTICAL PERSPECTIVE, 



Part III. 



Sequel of the Roofs in PerfpeElive. 



IN the preceding figure the pinnacle roofs are viewed in front, in this 
plate they are fliewn laterally ; the method for conftrudting them with 
their returns in the fide-views is now to be given. 

The width of the houfe muft be fet on thebafe line, as here A Bj and 
of this width a triangle is to be formed with the dimenfions of the fides 
according to the form of the roof. The prefent is an equilateral trian- 
gle, whereof C D is the height intended to be fet perpendicularly on the 
comer of the houfe, at the height of the wall, as here E F. Then half 
the breadth of the houfe is to be laid down in C, which is the middle of 
A B ; and from thence a line to be drawn to the point of diftance ; and 
in the point G, where it interfeds the ray A, a perpendicular muft be 
raifed. Laftly, from F, a line is to be drawn to the point of fight X ; 
the interfcdtion whereof with the perpendicular H, will be the point, or 
tip of the pinnacle : to which lines muft be drawn from the corners of the 
houfe, E I. If you would have eaves, they are eafily added, as is feen in 
the figure K on the other fide. 

For the conftrufting of penttces^ you have only to draw a line to the 
height of the roof, as here the line L M, and give it any declivity at plea- 
fure. In the prefent, the height of the roof M N, is the fame with the 
breadth of the building, N O. If then, from the points M O, lines be 
drawn to the point of fight X, the perpendiculars of the depth will be 
cut in the points P and Qj which being connedled by a right line will 
form the roof. The figures on the oppofite fide (hew houfes covered 
after fuch manners. 

The uppermoft figures are only intended to fhew that the lame rule is 
to be obferved, though the horizon be changed. 

A churcli isieen in the middle, which is covered or roofed with pin- 
nacles; and the wings with pentices. 

There is alfo a pavilion viewed cnd-wife ; mention whereof has been 
made in the preceding page. 
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Part III. 



PRACTICAL PERSPECTIVE. 



To exhibit Rows of Buildings, or Streets in Per/pe&ive. 

A. BARE fight of the figure muft fuffice to fhew the me- 
thod, which is exceeding eafj. All you have to do is to 
make a plan of fimple fquares, the common way j and to 
take one, or two, or three of the fquares for the breadth or 
length of each houfe ; and on fuch breadth, &c. to fet off 
the meafures of the doors, and windows ; and to get the 
diminutions by drawing lines from the feveral meafures to 
the point of diftance ; as here from B CD E and F, the 
lines are fuppofed to be drawn to the point of diAance A. 

The firft angle of each houfe may ferve for a line of ele- 
vation, as the angle G for the firft houfe. As to the roofs, 
I have already faid how they are to be managed. 

If you require any crofs ftreets, one, two, or three fquares 
are to be left vacant, and nothing upon them, as hereH 
and I. 

The figure underneath is to (hew, that where houfes are 
to advance beyond others, or fall further back, you have 
only to put their elevations forwarder or backwarder on the 
plan of fquares. Thus L advances a fquare farther thsin K, 
and M farther than L } and fo of the reft., 
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PRACTICAL PERSPECTIVE. 



Part lit. 



A Demonfiration that remote Objcds do not Jhew their 

Tbicknefi. 

It muft be here remembered, that objedls near the hori- 
zon, that is, fuch as are extremely remote, are not to fhew 
any thicknefs when viewed in front. Thus, for example, 
the windows and doors of the houfes A, B, C, D, fhopld 
not have any thickneflfes fhewn, but be expreff only by mere 
lines. The leafon is, that the vifual rays propetding from 
the fr<Mit||irts of theobjed become united in diii^eye with 
the collateral ones. 

I fhould have given a Arid demonfiration hereof, had I 
apprehended it any way neceilaiy. But as I do not fee of 
what ufe it would be, and as I {land engaged from the be- 
giiming of the book not to enter Into fuch demonArations, 
I therefore think it proper to decline it. 
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Part. lit.. 



PRACTICAL PERSPECTIVE. 



Ill 



To exhibit Buildings viewed by the Angle. 

Of thcfe two buildings feen angle- wife, the firft is performed after the 
manner already delivered for fquares viewed by the angle, and elevations 
of other objedls in fide- views. However, to fave the trouble of recur- 
ring to the one and the other, I fhall here obferve, that to perform fuch 
buildings the meafures muft be fet on the bafe line^ and from each of 
them, lines be drawn to the point of diftance, and from the points of in- 
terfecftion perpendiculars to be raifed ; the perpendicular raifed on the 
firft angle ferving for aline of elevation. Thus, in the prefent building, 
the breadth being A B, and the length, B C, double its breadth ; from 
A and B, lines are to be drawn to the point of diftance D ; and from B 
and C to the point of diftance E ; and from the interfedlions BF and G, 
perpendiculars to be raifed for the comers of the houfe. As to the di- 
menfions of the doors and windows, they muft be laid down on the bafe 
line between A B and B C ; and lines be drawn from them all, to the 
points of diftance D and E. Then, obferving where B D or B E are in- 
terfered thereby, raife the pofts of the windows therein. The perpen- 
dicular of the firft angle B ferving for a line of elevation, will give the 
crofs pieces, and the height of the windows. The.reft is obvious.. 

As to the figure underneath, the method is the fame as for chairs placed 
irregularly, fee page \o% ; that is, having made the plan; put itinperfpec- 
tive as irregular objefts are put. Then, laying a ruler along each fide of 
the plan, obferve where it cuts the horizon, and marking thofe accidental, 
points, draw lines to them from each part of that fide of the building. 
Every fide or face of a building has its particular point. Thus the plan 
being put in perfpedlive, the fide H I, gives the point K on the horizon, 
to which all the rays on that fide muft- be drawn. The other fide I L, 
fhould likewife have its point ; but for want of paper^room-, we could not 
here exprefs it. Thefe two points found, a ruler, muft be laid thereon, 
and an occult line drawn over the other fide of the building parallel upon 
the plian to that which gave the point in the horizon, and continued to the 
bafe line ; as from R, through L to M j and from the other point con- 
tinue an occult line through H to N. Then letting the number of win- 
dows of the fide H I, between N and I ; and between I and M, fetting 
the number of windows on the fide I L, draw lines from all thefe points, 
or meafures on the bafe line to the points iu the horizon, and proceed as 
in the figure above. 
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IPRACTICAL PEKSPECnVE, 



P.YRT HI. 



7^ exhibit Walks, with Rows of Trees ^ i7t PerfpeSiive^ 

'^Jt^HOUfSjl fhe preceding ruks might furnlfli fuffieient mflrudlions for 
putiinjgf wjifks with trees in perfpedive > I have judged it not amifs ^oadd 
a particular rtile which may render the method ftill more ea(y# 

If only a iu^gle iiow of trees on each fide be required^ there is no need 
^or makuiiga'plaa of fquafes, or chequers : what is direded in pagp 
• will fufficc** V 

But wiiqireift m of walks are to ihewn, I think it advifeable to 
form a.plaa iaoccuk liaM, as iifeady taught in page 31 , and from the di- 
Kg^maltd oii'th« Iktkf fijuavesy toered perpendiculars, as i&ihewn in A B. 
If you ^c£re l<> have the trees farther or lefs apart, ino-eafe or diniinifh 
the diihrnees-Qf the f4|u»e& on the bafe line. 

liVhtn you -have ffiren the ftem ^f the firft tree its proper hei^, as 
A C, draw a liiite &om C to the point of fight Dt which ray CD is to 
bound tlfe ftcms of all the other trees. The firft tree, A B, IheWs that 
^oa Wif^tr \rhat turn of form you pleafe to the body of it between the 
two perpj|t)4ifiular& A Bg for it (houldjiot be drawn with the fbaightnefs 
of amIeFf r 

%i4W underneath i& performed as that above, all the difference is» 
that th^%waps of the upper are dire<a, or in front > and thofe of the 
under are viewed an^Ie-wife r whence the meafures on the bafe line, in 
the latter ^afe^ muft be all dra^^n to the points of diflance £ and F. Per- 
pendiculars areto be »iied from the angles of the little fquares ; and the 
reft asabdve; 

: Tflb rth9 &t|)e perfoe^^ walks drawn to the points of dif- 

tatpice,r 9be majf add od^sr3,:4iawn to the point of fight. Thus the itiid-r 
die waU^ tends ta the p^int G, which is the pc^t of fight > and the 
^the]?( tp thf points whi^ 
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PRACTICAL perspective: 



To put Gardens in Perfpc&ive^ 

In the dodlrine of plans was Ihewn , page 35 > the mfinner of (Jiminiflt,- 
ing, or putting the plan of a garden in perfpcdiive, by an «aiy Tide ; (iip- 
pofing that you have the plan thereof. But, as I always endeavour to^ 
avoid ^geonoetrical plans, by reafon it takes wp two much time to jmake 
them, I have addea the prelent figures ; whereby it appears, that having 
xnade achecjiier, or plan of fquares, you may take as marayr or a^s few of 
them -as wu pleafe for the beds of ^He garden. As here, A and B have 
each of them three fquares every way ; the reftferving for walks, as CC. 
If you would hwf^ compaitnaents, 01 kjiote m jthp.bed^, you acc to ^fe 4fcc 
little f(|uares or divifions of each bed ; cutting them, and forqiing them 
into the figure required ; as is fhewn in the fquares of A and B ; and 
thofe of the other fide, D and E. The palifades and arhours ^rie;C%it 
through the breadth of the walks. 



To exhibit Beds with Borders y Arhours ^ and Grovesv 

When Borders are to be given the beds, the intended heights and 
breadths muft be fet on the comer ; and from thofe meafures lines muft 
be drawn to the point of fight. Thus, in the lower figure, FG being 
the breadth and depth of the borders of the bed H, lines mufl be drawn, 
from theangles of the little fquare F arid C, to the point of fight I j apd 
go on with the refl, as abovefaid. 

To exhibit arbours ^ raife upright pofts, or perpendicidisttPSy.O O, from^ 
the angles of the fquares of the walk, and perform the reft aS'already di- 
redled for arches viewed fide- wife^ 

The grove in thensiddle is poK^bnaod by ofiftwg-^^ {xomi . . 

aU theanglesof adwiqweri 

T % 
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PRACTICAL PERSPECTIVE. 



Part IH. 



To put Fortifications in Perfpe&ive, 

I NEED not here repeat the method of diminifliing, or 
putting in perfpedive, the plans of all forts of fortifications ': 
what iias already been faid in page 39, is clear enough. 

There is no more difficulty in raifihg them than in the 
elevation of a bare wall ; only more time is required, by 
reafon of the greater number of angles which are to be drawn 
all to the line of elevation, to give their heights thereon ; 
as has been mentioned over and over in treating of other 
works. 

The little line of elevation is divided into four parts; 
The firft, from i to 2, is the height of the parapet of the 
covered way. From 2 to 3, is the height of the rampart. 
From 3 to 4 is the height of parapet of the rampart j and 
from 5 to I, the depth of the ditch* 
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Part. HI PRACTICAL PERSPECTIVE. 



To make Defigns in PerfpeSlpoe. 

T^HERE is no mafter fo excellent, but he makes defigns of the works he 
would fucceed in. If this be ufual in mod arcs, it is necefiary in this, hj 
reafon of the great number of points and lines to be ftridlly obferved, and nicely 
managed, without which nothing is to be done correAly, or in any wife pleating 
to a perfon that has tafte or IkilU 

Since then there is a neceflity of making defigns, we are to look out for what 
may be afliftant therein. And as every body knows that the length and tedi- 
oufnefs of fuch works lie in the drawing of parallels and perpendiculars, I have 
fought, both in authors and in experience, for a method of doing the fame as 
expeditioufly as pofiible. The refult is, that nothing of this kind has appeared 
to me worth the recommending, but the plate and fquare, which Viator has left 
us in his writings ; which are inftruments fuch people as have occafion to fpen^ 
much time in defigning will find a deal of eafe and benefit from. 

The figure gives a tolerable notion of the infirument, and the method of ufing 
it, but it may be convenient to give fome defcription thereof* The plan A B 
C D, then, is to be perfeftly on the fquare, a foot and half long, fifteen inches 
broad, and half an inch thick. The wood to be dry, firm, and fmooth. To 
make it the fofter, and favour the pen, a (heet of paper may be (Iruck on it. 

The fquare E F is a ruler a foot and a half long, an inch broad, and a quar- 
ter of an inch thick, fitted at right angles in another ruler G H, eight inches 
long, one broad, and three quarters of an inch thick. Now to draw lines, this 
laft ruler, G H, is held clofe to the board ABCD, in which cafe the other 
ruler £ F, is certainly parallel to the bafe line, provided the board and ruler 
be exadly formed. 

When you go to work, faften the (heet of paper I K L M, on the board with 
four pieces of wax,.N O PQj then may you draw lines from any point, fecure 
that they are right. And for raifing perpendiculars, you have only to lay the 
handle of the ruler, G H, on the fide G D, in which cafe E F will be perpendi* 
culartoCD. 

For myfelf, I find a wonderful eafe herefrom. The truth is, without fuch a 
contrivance, a man muft never be without the conrpafles in his hand. All the 
trouble now remaining is for the vifual rays. Ana for thefc, fome ufe a ruler 
perforated at one end, and fattened by a needle to the point of fight. But this 
is to run into a trouble greater than what you would avoid. Thecommon ruler 
docs every whit as well. 

S R /V ^ common ruler. T a pair of compajfes. V another pair of compajfes^ 
with a drawing pen therein ; for circular lines. 

Thefeareall the inftruments neccflary for making of defigns in perfpcdive. 
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PRACHCAL PERSPECTIVE. 



Part III. 



The Method of enlarging perfpeBive Draughts out of Small into Great ^ 
and of uducing great Ones^ into lejer. 

A 6 defigns'are a^ort esfijtf oHtdieaf a ffloall, than ^ a lar|;e (kf, k is bat reasonable tUe)r>(liauId 
aU^ays be fo made* Tixis has put me on giving a method of enlargiug f»iall defigns on the jcajjvas* 

The roethod comnmily uiibd by the painters is to divide their Jitde dedgn, aod tbe canvas the^r 
intend the krge ones to be on, into an equal number of little {quares, and to transfer what is in the 
iquares of the defign, into the corrcfpondentfquares of the canvas. This way fonie greatly aj)prove of. 

Here follows another, which, in my opinion, is eafier and furer. Provide a fcale proportionate to 
the little defign, and another proportionate to the .canvas. To make a defign, the firft thing to be 
determined is the foile, which is to fix the meafurcs of all the parts of the work. Thus, in iSe little 
'defign A, the fcale B C of five parts, wiuoh we naay call feet, is the firft thing made. From this 
fcflk ai% taken the horizon, the height and diftaoce of the trees^ the breadths of the waUss, ice. 

To eHlargi this ikfign the ooethod is thi^. Confider -whether or ao the drai^ght is to have k» isa^ 
(ural horizoa,. that i% whether, when thp bottom of the painting is oa the ground* the horizontal 
line be the height of the eye, which is about five feet. Then, of the five divifions between B and C, 
^^e a fcale of five feet F G, that thus, having taken all the meafures and proportions in the fmsH 
one, you nwy transfer them to the great one, after the following nuinner. 

The two fcales thus fixed, the firft thing to be done is, to take in your compaflcstl>e dKlance fee- 
tween the bafe line D and the horizon E, and to apply the compaflTes thus opened, to the little fcale 
3 noting what number of parts k Includes, as here it does five. Take tiierefore five divifions^ 
on the kirge £cale F G in your coaspades, aad fet them on each fide the painting, or Jarge Adci^xiy 
hegionini^ at the bottovi of the clothil H, and ending in 1 1. From the points 1 1, firike, or fcore 
a nne with a chalked or blackened packthread. This line 1 1 will mark the horizon in the large 
draught* Then take the diflance, or depth, K L, of the little defign, which gives the bottom ojp 
the Ivwfe, note how many divifioDS it inckxles, aid take the finne number from the large ibak^ 
and fet them on the edges of the canvas, H M, H M, which you muft ftrike with a packthread for 
the bottom of thfe houfe. Proceed to take the diftancc N.O» which inckides two parts of the little 
fcale ; accordingly two parts are to be taken on the great one, and fet off from H to P, which muft 
be ftruck as before, for the depth of the fecond tree. Do the fame for all the parallels to the bafe 
line, as the other trees, windows, roofs, &c. 

The method is the fame for the perpendiculars as for parallels; only that they are to be ftruck 
or fcored not ftxwn the fide, but from the top and bottom. Thus, fiw the two corners of the koufi^ 
the interval between them and the fide of the draught being taken in the compafies, and found oa. 
the little fcale equivalent to feven divifions and a half, as many divifions mull be taken from the 
gneat fcale, by which you will have H S, T S, to be ftruck as before. And the like muft be repeated 
tor all the other perpendiaUars, as buildings, trees, palifades, &c.. 

To find the vifual rays, which are the lines proceeding to the point of fight V, faften a pack' 
thread to this point V, of the length of the painting, and with this ftrike or fcore all the rays veiy 
cxaAly. Thus, for the two rays D X, which give the breadth of the trees in the little defign, 
take the diftance D X, fet it on the little fcale B C, and take an equal number of divifions from 
the great fcale, this will give you H Y ; to which points H and Y, hues are to be ftruck with the 
packthread, from the point V." For the ray of the palifades, take the diftance DZ, and fet it on. 
the little fcale, and take as many divifions from the large fcale ; by this means you will have H t>. 
w hich are to be ftruck from the pwnt V, as before. 

Every thing in a perfpe^ive ordinarily comes under one or other of thefe three forts of lines, 
parallels, perpendiculars, and vifual rays : and having ihewn how to defcribe thefe with a good deal 
of eaie on the canvas, there remains nothing difficult in the proce^ of enlarging a fmali defign. 

As to the reducing ^rtf/ into littU^ you have only to invert the procefs i that is, take the meafures 
firft on the laroe fcale, and diminifli them proportionably on the fmali one. Thus, if the horizon 
of the large defign were five divifions of the large fcale, five divifions of the finall fcale were to be 
uken for the height of the horizon of the fmali defign. And. fo of the reft. 
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Apparatus to the miverfal Method of the Sieur G. D. L. 

,AlS feveral, forwhofe benefit I intend this work, may not be fufficiently ikilfulto fee clearly into 
this univerfal method of the Sieur G. D. L. the author, I believe will allow me to make it as eafy as 
I can, that they may be the bcttei* enabled to reap the benefit thereof. For this reafon I have added 
the two following figures, which will call to mind what has been already touched upon inthefecond, 
third, fourth s^nd fifth obfervations, pages 16, 17. The defign whereof was to facilitate this me- 
thod, and accordingly in them is ihewn how to take all the meafures on the bafe line ; and that as 
many rays as cut the diagonal C F, fo many fquares are formed in the depth of the draught \ which 
i<|uares may be made of any magnitude at plealure. 

Now, not to have fo far back to feck, view the firft figure, where the bafe line is A B, the point 
of light G, and the points of diftance E, F. This bafe line I divide into twelve equal parts, which 
I fuppofc equivalent each to one foot, from all thefe divilions draw lines, or rays, to the point of 
fight, whereof A and B are the lail. Now, if a line (hould be required that is funk a foot deep in the 
draught, draw a line from the firft divifion B D, to the point of diftance F ; and wiiere this hne DF 
cuts the ray B G, will be the point for a line to be drawn through, that is funk a foot. If another 
three feet deep were required, take three of thofe parts on the l^fe line, and from the third draw a 
line to the point of diftance F, and the point where it interfe<5Vs B G> will be the place for that liae» 
Confequently, if from C a line be drawn to F, the point where C F cuts B G will be a line fix feet 
<icep» 

If of the other fiic parts remaining of A C, you make twenty-four, by dividing each info four, and 
yet account each divifion a foot, you will have twenty-four feet between A and C ; fo that if a line 
ihould be required eighteen feet deep in the draught ; I would reckon eighteen little parts from A, 
and from the eighteenth would draw a line to the point of diftance £, which by its interfedion with 
A G would give a point for that line. If a line were required twenty four feet deep, the whole line 
A C muft be taken, and from C a line be drawn to £, and from H, the point wherein C £ cuts A G, 
the line H I muft be drawn, to appear twenty-four feet deep in the draught. « 

In jperfpe^live, the line H I is equal to that of A C, that is, contains as many partSt or feet. So 
that it from I, a line be drawn to £, the interfed^ion of I £ with A G, will give the line K L forty* 
eight feet deep* And if from the point L, a line be drawn to the point of diflance £, by its inters 
feaions with the ray A G, you will have a line twenty-four feet farther oflF than the other. 

If you would have a line thirty feet deep, from the'point A reckon fix fmall divifions, and fi*om 
the fixth draw a Hne to the point of fight G, obierving where it cuts the line H I, as here in the point « 
M. Then from M draw a line to the point of diftance £, and the line M £ will interfefb the ray 
A G in the point N, through which the line required muft be drawn. If a depth of forty feet were 
re<^ired, from A fixteen divifions were to be reckoned, and the reft to be done as before. If fixty 
feet be required, twelve divifions muft be taken, and from the twelfth a line be drawn to the point 
of fight G, as far as the line K L, which will give the point O. Then from«0^ a line to be di*awB 
to the point of diftance, and its interfe6tion with the ray A G, will give the line. 

A to ibtfecond figure^ from whdt has been faid it is eaf^ to find a point of any depth or diftance at 
pleafure. It remains to fhew how the fame is found within or without the rays A G or B G. In 
order to this, the line B C isto ferve as a fcaleof fix feet, one of which we divide into twelve inches ; 
that we may have the half, third, fotjrtb, &c. of a foot. Things thusdifpofed, if it be required to (hew 
a point feventeen feet diftant, and a foot and a half within the ray A G, a line muft be drawn from 
the feventecnth divifion of the bafe line, to the point of diftance £, and where the ray A G is inter- 
ie^ed thereby in P, the line P Qjto be drawn. Now fince a foot and half is required within the ray 
A G, I take the extent on the fame line N Qjn my compafies, and fet it off from P to R, whicn 
point R is the point required. If a point twenty-nine feet diftant, and feven and a half within the 
A G be required, a line muft be drawn from C to the point of diftance £, and through the point 
where it cuts A G, a line being drawn, gives twenty-four feet. Then, from A taking five Icflfer 

rrts, a line muft be drawn from their extent to the point of fight G, till it cut that line in the point 
; and from S a line is to be drawn to the point of diftance £, and from the point wherein it cuts 
the ray A G, a line T V muft be drawn. And fince feven feet and an half are required beyond the 
f»y A* that fpace muft be fet on the fame line from T towards V to the point X, which point X will 
be the point defired. After fuch manner, may any diftance at pleafure be determined. 
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An univerfal method of performing PerfpcBive without having the point tf diftance 9Ut of the fainting 
or Ground of the luork ; made public by the Sieur G, D* 

I N this method a geometrical plan is required, or at lead a fcaleof meafures both for the plan and 
the elevation, in order for the one or the other to be put in perfpe<^ive. 

For an object or fubjed, we ftialltake the author's own example, which is a fquare cage, terminat- 
ing at top in a point, or a buildingwith a pavilion roof. The mealu res whereof (hall be given by afcale. 

Now having made the plan of the cage MILK, which is here added at the top of the figure, a 
line a b, muft be drawn at the diftance the objefl is to appear at in the draught, as here the Vine a b^ 
17 feet, which is to be the bafe line, or bottom of the piece, and to be placed accordingly to the 
afpeft the object is to be viewed in. Then, from the two extremes of the line a b^ two indefinite lines 
znuft be drawn parallel to each other, as the line and bg. On one of which lines, as a gy you 
are to draw little parallels to the bafe line, proceedmg from the angles of the plan, and by means 
of the fcale fee how far each angle of the plan is removed from this line a gt and mark the fame 
on each line. Then, from the place the painting is intended to be viewed from, which is here the 
point r, five feet diftant from b^ defcribe a perpendicular to a b^ namely, the line c t ; and to this line 
allow as many little parts of the fcale, as the ipe6tator is to be diftant to view the painting, namely, 
24 feet. At the extreme of which 24 feet» which is the point /, ere6t a little perpendicular of the 
height of the eye, namely, the line t f equal to four feet and an half. 

The cloth, wall or paper thus difpofed for putting the plan in perfpeftive, and maktngthe elevation 
on the plan, divide the bafe line A B, into as many parts as ^ ^ in the plan is divided into^ namely 
twelve, each accounted a foot; and over the points A and B, fet the height of the line//, namely 
four feet and a half ; that is, taking in your compafles four and a half of the divifions of A B, fet 
them perpendicularly over the points A B, by which means you will have the points E and F. Draw 
theline EF, therefore parallel to A B, and it will be the horizon. Then, as in the plan, the point 
C, which is the place the draught is to be viewed from, is five divifions diftant from bf you are to 
reckon as many parts from B ; and from the fifth C, ereft a perpendicular to A B, which cutting the 
horizon in the point G, gives the point of fight G, to which all the rays A G and B G, reprefenting 
the parallels of the plan a g and b g^ muft be drawn. 

As to the point of diftance, it will be the point F, and as the line r / is 24 feet long, 6 divifions 
muft be taken from the line A B, namely, from A to D, and each fubdivided into 4 : which 24 parts 
are to ferve as a fcale for the depths or diftances. being fufficient for the fame ; tho' they were infinite. 
And the 6 parts remaining between B and D, will be a fcale for the feet, according as the lines drawn 
from the points found for the plan, (hall cut the rays down to the point of fight G. For as this- 
fcale is a pyramid, whereof B D is the bafe j the meafures diminifh in proportion as they arc farther 
off. One of the parts is divided into inches, that all the meafures may be there> as on the plan. 

By the fcaleof diftances, the points of the plan are found, and by the fcale of meafures the lengths- 
of the lines both of the plan and elevation. 

Now to put the plan in perfpe^ive, all the meafures of the geometrical plan muft beobferveA The 
firft angle of the plan is 17 feet diftant from the point /?, on the line a g. For this reafon v^t 
reckon 17 parts, beginning at A, and from the feventeenth draw a line to the point F, cutting the 
ray A G in R. From this point R, a parallel to the bafe muft be drawn : and by reafon the point m 
is within the ray agy by a foot and an half, therefore, on the fide B D of the line R,muft a divifion 
and an half be taken, and fet off within the ray A G, which will give the point M , reprefenting the 
angle of the plan nu As to the angle /, which is 26 feet diftant from the point a, a line muft be- 
drawn from the point D, which is 26 feet from A, to the point F ; and where the ray A G is inter- 
fered thereby* namely, in the point a parallel is to be drawn. Now as the point j is not remote 
enough by 2 feet, a line muft be drawn from the fecond divifion of the fcale to the point G,and where 
this ray cuts the parallel namely in the point Q., the line QJ to be drawn, which will give the point 
H on the line A G : from which point H a parallel to A B muft be drawn, and on the fide B D of 
the fame line H, muft the divifions for 14 feet and an half be taken, namely, from the point H to L. 

For the point i, which is 29 feet diftant from A, a line muft be drawn from the fifth part of the 
fcale A D, to the point G, and where this ray interfefts the parallel j^, namely in the point O, the line 
O F muft be drawn, which gives the point N on the line A G. Then from N draw a parallel, the fide 
whereof B D, 7 feet and an half, muft be taken, to be fet off without the ray A G, namely, from N to K». 

For the point /, which is 38 feet from a, take 14 divifions on the fcale A D, and from the four- 
teenth draw a ray to the point G, which cutting the parallel in the point S ; from that point draw a 
Jine to F, cutting the ray A G in T, which is 38 feet from the point A, inafrauch as the parallel y is 
24 ; to which, 14 being added, gives the whole 38. And fince the angle 1 is 4 feet and an half with- 
in the ray A G, that extent muft be fet on the fideD B of the parallel T, namely from T to I. 

To form the plan, thofe four points M L K I muft be conneaed by right lines, and perpeiKiiculars 
eroded from their angles, as M /?, K/'r, and I fp ; each of which will be feventeen feet, as is 
exprefied in the plan of the line X. Then, from the extremes of thefe perpendiculars, draw two dia- 
gonals flif py and ffyf r, which interfe^ling in Z, from the fame point Z ere£l a perpendicular Z * 
thirteen feet and an half. Laftly, drawing lines from all the four angles ^, J^/ p ^ndfr^ to the point 
JEy the cage will be formed in perfpeftive. If you would have it funk a foot under ground| add a 
foot underneath each point of the plan> and conned them by lines. 
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Tq give any precife dijian<e required^ without removing the point of Jighi 

out of the piece. 

Such as are difpofed to make ufe of this univerfal manner ought to know, that the number of feet 
you take on the bafe line are to have a regard to the point of diftance propofed. 

To make the propofition underftood: in the firft figures arc put two points of diilance, theonfc 
fix, the other twelve feet, which have an eafy ratio to each other ; inafmuch as the fix parts being 
each divided into two, you have twelve. 

Suppofe then the line AB divided into twelve parts, and from each divifion lines drawn to the 
point of fight C ; take half thefe divifions AD, and from D to the point E, which is the diftance of 
fix feet, draw D E. It is certain its intcrfedtion with the ray A C will give the diminution of the 
iquarcs viewed at fix feet diftance. And if from D a line be drawn to F, which is the diftance of 
twelve feet, the line D F cutting the ray A C will give the diminution of fix fquares, viewed at 
twelve feet. And if the diminution ot twelve fquares, viewed at twelve feet diftance, were 
required, from the point B, which is the whole bafe line, a line muft be drawn to F, and its in- 
terfedion with the ray A C, in the point H, will give the thing requu'cd. Or from I a line I F 
is to be drawn, which will give the fame point H, the line H K, in each cafe, being the depth of 
twelve fquares, viewed at twelve feet diftance. Hence we obferve, that twelve fquares, viewed at 
iwelve feet diftance, meet in the fame line H K with fix fquares viewed fix feet off, and that all the 
Jines of the fix fquares, given by the interfedtion of the diagonal D G, have a relation two by two 
to thofc given by the diagonal D F. The reafon why the diagonal D F gives two lines for one of 
thofe D G, is» that the diftance is double. If it were triple* it would give three, and four if qua- 
druple. Now> to find the fame interfedions, and the fame number of^ fquares on the fide B D, at 
are on that A D, without having the point of diftance out of the piece, you have only to divide 
each of the fix equal parts between B and D into two, by which means you will have twelve parts : 
then draw occult lines from each divifion to the point of fight C, and drawing^ parallels to the bafe 
line through all the interfe<5lions the diagonals make with all thofe rays, you will have twelve fquares 
depth in the fame line as if the . diftance were twelve feet, though in reality G be but fix. The 
reafon is, that in multiplying the rays you multiply the fquares, and multiplying the fquares you 
remove the diftance farther, buch is the reafon why having made twelve parts of the fix that were 
between B D, there arc procured twelve fquares, which have the fame depth as if at twelve feet 
diftance. And if a diftance of twenty four feet were required, you have only to divide each of the 

f>arts between B and D into two, which making twenty-four parts, from the twenty-fourth draw a 
ine to the point D, and the point K, wherein it interfelSb the ray B C, will be the depth of twenty- 
four feet. 

In the fecond figure the fame meafures are laid down on the line L M, as on A B of the firft figure, 
and the fame depth and diftance on the fide M N, as on the fide A D, which gives the line HK :. 
to (hew, that if a line were drawn from the fifth part, as QJj, or from the leventh, as R G, the 
true depth would not be had, which is at K. For R G would not fink it enough, and Q^G would 
fink too much : even though thofe five or feven parts there were made twelve or twenty-four. 

For this reafon you are always to obferve to take a number which may be multiplied by the diftance, 
as here the diftance of 6 may ferve for la, i8, 24, 30, 36, 42, 48, &c. the diftance 5 may ferve 
for 10, 15, 20, 25, 30, &c. and the diftance 8 for 16, 241 32, 40, 4B, &c. In this way you 
cannot fail ; for fuppofing the point of diftance cannot be nearer the point of fight than G is to C, 
it follows, that if G be fix, feven, eight, or ten feet from C, that then half the bafe line will have 
the fame number, which is to be divided proportionally to the diftance intended. For mftance, if 
there be eight feet from N to L, and I require a diftance of thirty-two feet, without moving G out 
of its place ; I divide each of the eight parts, or halves of the bafe lines, as L N, into four, accord- 
ingly, four times eight makes thirty-two rays. So that the diminutions of the fquares will be thirty 
two feet diftant. 

Thefe little divifions do none oPthem remain after the painting is finifhed, only the piincipal di- 
vifions of feet, which are drawn to the point of fight, and the diminutions, that is, the parallels to 
the bafe4ine, which ftill ftand. 

u 
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A very curious Method of drawing all Perfpedlives in the mofi natural 
Manner t without obferving the Rules. 

Having given all the neceflary rules for drawing perfpeflives in the cxaSeft man- 
ner, I have thought fit to add this and the following method of drawing very corrcQly aftei 
nature, without being tied to the procefs of any one rule. 

Many lovers of painting, and who entertain themfelves in drawing after nature, would wil- 
lingly be excufed the trouble of opening the compafles, or taking up the ruler, and in this me- 
thod neither the one nor the other are required ; and yet the proportions and diftances of ob- 
jeds will be exa^£Hy prefervcd. 

Before I come to the method of performance, 1 muft defcribe the inftrument ufed' therein. 
The principal requifite is a large piece of fine clear glafs, fitted in a wooden frame, exprefled at 
the bottom of the plate by the letter A. This frame is to Aide between two cheeks or pieces 
of wood an inch and a half thick, which are raifed at the two extremes of a board the breadth 
of the frame, that is, about a foot broad, as fliewn in B C, the cheeks are groved to receive the 
frame A. In the middle of the board fiquare holes muft be made as in E, to receive the flit 
ruler F, fo as it may be raifed or lowered at pleafure. At the top of which ruler is a circle of 
three or four inches diameter, but very thin, being made of tin, or the like, and having a little 
aperture about the fize of a pea in the middle. The whole is reprefcnted put together in G, 

The figure of the inftrument fliews the application, yet I fliall defcribe the method of pro- 
ceeding. Place the inftrument. G before the objed you would draw, look through the little 
hole or fight F, and if you fee all the propofed objefts reprefcnted on the glafs, the inftrument 
is rightly fixed, otherwife bring the fight nearer the glafs, till you fee the whole of what is re- 
quired. The piece thus redified, draw on the glals every thing that you fee thereon through 
the hole F ; which has the fame efFefl: here, as the point of fight in the other methods. And' 
it is certain, every thing thus drawn on the glafs, the eye being fixed to the little hole, will be 
according to the rfrict rules of perfpe^live. 

It is well known how to take off or copy what is thus defigned on the glafs. One method, 
is to draw on the glafs with pen and ink,, then wetting the backfide of the glafs a little, and layr 
ingamoift /beet of paper on the fide that has the defign, rub or prefs the paper gently thereon 
with the hand, and the whole draught will be impreffed or transferred from the glafs upon-the. 
paper. 

Some advife to make ufe of a hair pencil and colours, but every body is left to his own dif- 
cretion. It is enough to know the method in general. The draught of a palace is as eafily 
taken this way as a landfcape, and a church as a houfe or chamber. All required in any of them 
being to pitch on a fituation where the whole object intended to be reprefented, may be feen, 
and to bring the fight to a proper nearnefs to the glafs, 

A painter may ufe the fame method for the drawing of figures or poftures, from nature, fta- 
tues, relievos, and every thing elfc. It being certain, that a little practice will render the me- 
thod exceeding eafy. 
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Another curious Manner of praSiiJing Perfpe&ive^ without 

underftanding the Rules. 

This method is as curious as the former, and fome even prefer it, be- 
caufe a double draught is required in that, one on the glafs, and a fecond 
copied or imprinted from it. Whereas in the prefent method only a 
fingle draught is made, and that as exadlly as the former. 

I (hall not defcribe the ftrudture of this inftrument, it being the fame 
with that already mentioned ; excepting that the frame, inftead of a glafs 
fitted in it, muft be divided into a number oflittlefquares by fine threads, 
drawn at equal diftances from each fide of the frame, acrofs each other, 
forming what we call a reticular ox lattice. As to the number of fquares, it 
is left to difcretion. But they muft not be two large that you may work 
the more exactly, nor too fmall for fear of being confufed. 

For the pradlice, place the inftrument H in fuch manner as that you 
may fee all the obje<Ss you intend to draw, through the hole of the fight 
I. If your draught is to be larger than the compafs of the frame or reti^ 
cula, fquares muft be made on thecloth or paper, larger than thofc of the 
frame. If your drawing be intended fmaller than the frame, make the 
fquares lefs. But in all cafes make the fame number of fquares on your 
paper or cloth, as you fee in the frame when you look through the fight 
I. Then, transferring proportionally from the fquares in the one, to the 
correfponding fquares in the other, the perfpeftive will be as juft as if you 
had gone by theftridl rules, and ufed the compafs and ruler. 

The two figures ftiew how the inftrument H is to be placed, in order 
to draw on a table. The expedient is of excellent ufe in painting, and 
ferves to draw very exactly any perfpedtive from nature, or to copy from 
paintings. 

Some people will be apt to urge, that the method is not new ; there 
being few painters but what know how to enlarge or diminifli paintings 
by means of the chequer, or fquares. All this I allow, but muft take the 
liberty to fay, that I do not know of any that ever yet ufed the fight-hole, 
which, however, is of very great advantage to the artift. 

U s 
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Figures in PerfpeBive. 

H AVING (hewn how to draw all kind of views in perfpe^^ive, I proceed to give diredions for 
adjufting the height of figures. 

I would here make one obfervation concerning the altitudes of figures. Thofc which are placed 
at the end of a gallery, hall, of in a garden at thetermination of a walk, with a dcfign to deceive the 
eye. and appear at a diftance to be real life, are beft rcprcfented in altitudes which do notfuppofe a 
progrcffive motion. Whereas thofe figures which are introduced as part of the compofition of a pic- 
ture, admit of every kind of attitude to the defign of the piece. 

The number of horizons which our painters frequently introduce in the fame piece, leads them 
into innumerable faults, in not being able to give the figures their proper heights, proportionate to 
their horizons. I (hall therefore here give a fingle rule, which may prevent their failing> be the ho- 
rizon what it will. . 



^For Figures that have the Eye in the Horizon. 

In perfpe£live draughts placed at the end of a gallery, hall, or walk, to deceive the eye the horizon 
iliould always be its natural height, that is, five feet, which is that of an ordinary fize. 

And figures intended to appear there the fize of life muft have thq^eye in the horizon. For, hav- 
ing the eyes in the fame horizon with ourfelves, they Mrill be of our own height. This might pafs 
as fufficient inftru6tion ; but to make the point more clear and obvious, I fliall mftance in thefe three 
figures, inftead of twenty others which might be brought. 

The firft figure A is the natural height, and has its eye in the horizon. If a fecond figure be re- 
quired in the place B, from the point B a perpendicular muft be raifed to the horizon, ancfit will ap- 
pear of the iame height with the former. If you require a third at C, let his eye likewife be in the 
norizon, and he will be the fame height with the reft, in appearance. In efFeft, though there were a 
thoufand, there need no other rule be regarded, when the horizon is the natural height. I muft not 
here be underftood as including children, which are to be made in proportion to the large figures, 
according to the difcretion of the painter. 



For Figures that have a low Horizon. 

In painting for halls, which are ufually hung pretty high, the horizon muft be lower, to bring it 
as near the eye as poffible. 

Now, to give each figure its juft height and proportion in whatever part of the painting it be, 
fome one muft be drawn of any height at pleafure, in any part of the piece, as the figure D F, which 
is here to do the office of aline of elevation. 

And to find the height of the other figures in the painting which are to appear as high as the firft. 
draw lines from the head and feel of this figure D F, to a point in the intended horizon, as E, and 
within this triangle D E F, will be found the heights of all the reft. Thus, for example, if the height 
of a figure in the point G be required, from that point G draw a parallel to the ba(c G H, till it in- 
terfe6ts the line or ray F E in the point H, and the perpendicular H I gives the height of the figure, 
which is to be taken in the compaflcs, and fet off in the point G. If another be required in the jwint 
K, the fame operation is to be repeated, and we ftiall have the perpendicular M N for thejuft height. 
And fo of whatever number of figures you plcafc. 
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To exhibit Figures tbat have a high Horizon, 

'When the horizon is high, as it ncccffarily is when objeds are viewed from 
an eminence, the fame rule already laid down for the remote figures in a low ho- 
rizon, muft be obferved ; as in that cafe, the hindermoft figures are placed 
higheft^ and are moft diminiflied, fo in theprefent cafe, their diftance is ex- 
prefled by railing them further off from the bafe line, and diminiflilng them in 
proportion to their diftance. 

Having drawn the firft figure A B, draw: a line from the top of its head, and 
another from the bottom of its feet tofome point in the horizon, as the point C, 
then will all the heights of the other figures be taken within this triangle A C B. 
For example, if you would have the height of the figure in the point D, from 
D draw a parallel to the bafe line, D E, as far as the ray A C, which will give 
the point E, from which a perpendicular is to be raifed as far as the line B C, 
which will give the point F. This perpendicular, E F, will be the height of a 
figure in the point D. If a figure be required in the point G, the fame is to be 
done as for D, and you will have the perpendicular H I, for the height of the 
figure G. By the fame mcthdd the heights of all other figures in any other . 
places may be taken* 



For Figures that have their feet in the horizon. 

It is but rare that figures are made above the horizon, but where there is a ne- 
ceflity for it, thofe intended to appear the foremoft muft be made the largeft ; 
that is, they muft be made the natural height, and all the reft being made lefs, 
as they are more remote, will appear equal to them. Thus the figure K L is 
here the biggeft and the neareft, and M N the remoteft. All the fecret here, 
is the painter's finiftiing the front figures more than thofe behind, and Hill the 
farther off" they are, the fainter and lefs perfedl: muft they be. 

The rule for thefe figures, and for thofe which have their eyes in the horizon* 
is no other than reducing their height, and making them fmaller and fainter*, 
as they are thrown farther behind. 
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to exhibit Figures raifed a fmall Matter above the Plan. 

There arc fome who plead, that objeds raifed above the 
ground are more diminiftied than if they were on the plan ; 
and, of confequence, a figure mounted four or five feet 
ftiould therefore be fmaller than if placed on the earth. 
The rule is good for figures at a great height, as (hall be 
(hewn in its place : but an elevation fo fmall as that juft 
mentioned, can only make an infenfible diminution. For 
fuppofing fuch an object or figure may be feen at one fingle 
view, that is, without raifing the eye, it muft be the fame 
height when fo inconfiderably raifed, as when {landing on 
the level ground. Thus, the figure A muft be the fame 
height as B, and the figure C as D, and F equal to G. 

The fame reafon holds for figures a little below the plan, 
which are to be reprefented of the fame height as thofe 
above ir, as fhewn in figure E, which is equal in height with 
H j and I is as big as K. Thefe two examples may ferve 
for all cafes, where the variation of the figures is as fmall as 
in thefe inftances, the diminution of figures occafioned by 
high elevations will be the fubjed of future inftruAions, 
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PoftureS'^ Figures in P^rfpe&ive. 

TThERE muft be a judicious choice in the poftures,or attitudes of figures, 
when intended to deceive the eye. For all of them are not proper, as 1 have 
already obfervcd. This confidcration has determined me to ada a few, which 
may pave the way for the invention of numerous others. 

The firft is a man who reads, fitting ; the fecond is reading an advertifement 
potted on the wall ; the third plays on a lute ; the fourth is afleep; the fifth is 
lolling againft the banifters ; the group of two figures marked 6, arc looking on 
a draught on paper ; the remoter, marked 7, arc in earneft difcourfe. One 
might add others, playing, fpeaking, ordifcourfing at table, writing, praying, 
&c. In effedt, you have a choice of numbcrleft E)Oftures, provided they be 
fuch as that a man may continue in them for a time. But never ufc fuch as are 
much in adlion ; for you can never be deceived in feeing a leg or an arm in the 
air, or a perfon running without (hifting his place. 



Beasts «W Birds in Perjpe&ive. 

T^HE fame rules muft here be obferved as in human figures, giving each 
the height or breadth of the firft, and from the two ends of this firft meafure 
drawing lines to the horizon from the meafures of all the reft. For example, 
having intended the firft horfe, A D, to be the height of that other B, from the 
line A Ddraw a line to the horizon C, and from B draw a parallel to the bafc 
line BK, till fuch time as it cut the line A C, which will cive the point K ; 
from which a perpendicular K L being eredled, will give the height ot the horfc 
in the point B. 

As to birds: from the extremities of their wings F F^ you are to draw lines 
to the horizon, and between thofe lines to take the dimenfionsof the reft, which 
we fuppofe of the fame fize. For example, to have the magnitude of a bird in 
the point G, draw a parallel to the bafe line G H, till fuch time as it cut the rays 
Eand F, which will give the line H I for the magnitude of the bird G. 

When beaftsor birds are required, you muft always make choice of fuch as 
are the ftilleft, or leaft adtive, as a dog fleeping or gnawing a borie^ a cat watch>- 
ing a moufe, a parrot, &c. 

X 
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To Jind the Height of Remote Figures^ whereof the firfi is on a 

Mountain near the Eye. 

It gives great fatisfadlion to the mind, when a pcrfon knows what he does to 
be right : on which account, no doubt, the reader will be pleafed to have the 
following rule, with which but few pradlitioners are acquainted. 

When figures are to be made, determine the height, that is, the fpace of the 
ground you would have it raifed ; and at that diftance put another figure under- 
neath, of the fame height as the firft ; and from the feet and head thereof draw 
lines to the horizon ; by which you will have the height of the other figures in 
the champain. To explaign myfelf : 

The figure A, for example, which is at the top of a mountain, is five feet 
high, which is the natural height ; and I fuppofe the mountain twenty-five feet 
high : If now a man be raifed twenty feet, as is the piece in the middle, where- 
on the fpedlator is mounted (who himfclf is fuppofed five feet high) the horizon 
will be twenty-five feet as well as the mountain ; and confequently will reach 
the top of the mountain: as is expreffed in the figure. 

Now to find the height of the little peop^ in the champaign, make a figure 
twenty-five feet lower, underneath the figure A, or in fome other place, as B C ; 
and from the feet B, and the head C, draw lines to fome place in the horizon, 
as the point O ; and between thofe two lines, B and C, drawn to O, take the 
height of the little figures, in the manner already taught. Thus, for the height 
of the figure D, draw a parallel to the bafe line, till it cut the line B in the point 
E ; from which a perpendicular is to be raifed, cutting the line C O in the 
point F : and take the height of this perpendicular E F, for the height of the 
figure in the point D. If you likewife require the height of the figures in the 
point G and H, proceed after the fame manner as in the figure D, and you will 
have their heights between the lines B and C ; to be taken in the compafles, 
and fet off in the points G and H. The fame you are to do for any other fi- 
gures, ftill diminifliing, fill at length you come to a mere point. 

This is all I have to fay as to the meafures of figures in perfpedive. But as 
I have engaged myfelf to give all the meafures of this kind, the following rules 
come in my way, though they have no ftrift relation to that art. 
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Part IV. PRACTICAL PERSPECTIVE. 



To give the natural or any other Height to Figures much elevated, 

T 

X O omit nothing relating to the heightsof figures, I add the two following rules. Thefirft given by 
Albert Dt&er^ SerJio, and others, for adjuiting the fize of letters in infcriptions fo as they may appear 
OT the fame fize as others below. Which rule may be applied to find the meafures and magni- 
tude of figures placed at different heights to appear equal when viewed by the fpe6tator placed at any 
height. 

Thus in B there is a man five feet high, and fifty diftant from the tower A, viewing the firft figure 
C, which there appears of the natural fize ; and thirtjr feet higher another figure is to be placed, 
which fliall appear of the fame fize as the other when viewed from the fame place. Now, to find 
its dimenfions defcribe a quadrant of a circle, or a leflTer arch, on a paper to be placed before 
the cjre : then looking at the figure C, it will give the diftance or angle, E F on the paper. This 
done, without moving the quadrant, look at the point D, where the foot of the figure D I is to be ; 
and obferve what point it gives in the quadrant, namely G. And froni this point G fet off the fame 
diftance or angle, as that of the figure C, that is to fay, E F, which being removed to G gives G H. 
Then looking through the point H, note what part of the perpendicular raifed from D is cut thereby, 
namely, the point I ; then will the interval D I, be the height required for the figure to be placed 
there. If you would have another ftill higher, the fame operation mud be repeated, and they will 
all appear of the natural bignefs to the fpeSator, B. 

If you require the reafon thereof, you muft recolIe6^ the principles already laid down^ or recur to 
them again ; and you will find that all objects viewed under equal angles appiear equal. Now it is 
certain, that the angle G H is equal to £F ; confequently the figure D I muft appear equal to the 
figure C. 



To find in what Proportion equal Figures grow lefs to the Eye^ when placed 

over one another. 

T 

A HE fpeflator K having a quadrant or part of a circle, like that of the former fpe<ftatorB, lookj 
towards the firft figure M of the tower L ; which there appears of the natural fize. Then taking its 
meafure from head to foot, he marks the diftance thereof on the quadrant, namely, N O. After this, 
without ftirring out of bis place, he directs his eye to the head of figure P, and marks the angle it 
gives on his quadrant Q^R. And if there be others ftill higher, he ihould take them all after the 
fame manner, and lay them down on his quadrant. 

Now to find the difference between the one and the other, take the angles or diftances of each in 
your compaffes, and you will find that the higheft gives the fmalleft angle, and of confequence ap- 
pears the fmalleft to the eye ; the figure P only appears half the fize of the figure M, though in reality 
both figures are of equal magnitude. If you aik the reafon of this different appearance, I anfwer 
that the angle of the higheft figure P, is only half that of the lower figure M ; as you fee that Q^ft 
is only half of N O, or nearly fo. 

By the knowledge of this rule we may arrive at that above, and by that above we can come at 
this. For if M and P be the fame magnitude, and yet P appear to be only half of M, we may 
fecurely fay, that to make P appear as big as M, it muft be twice its prefent magnitude. The fame 
may be faid of the upper figure, where D, which is double to C, appears of the feme fize to a fpet^ia- 
tor in B. It mi^ht be added, that if the figure C was removed to D it would only appear half as big ; 
fo that one rule is the reverfe of the other. Both the firft and the fecond rules are beft put in prac- 
tice by the little foot, as the figures hitherto have been ; bv which we come to the difference and pro- 
portion of figures as fecurely as if they were taken from tne life by a quadrant. 
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Meafures for elevated Figures. 

J^ROM what has been faid concerning the diminution of figures when placed on high, we tre 
to take our meafures in proportion, for fuch as are to be raifcd in paintings, whether they be placed 
on mountains, the tops of houfes, or above the clouds itt the air. The tvro ruks I ftail now give, 
wili render the method extremely eafy. 

For the firft. Suppofe the man A to be fix feet ; which height fet off feveral times on the per- 
pendicular B, and from the (everal divifions 6, 12, 18, &c. draw lines to the head of the figui^ A, 
Then fetting one kg of the connpalTes in the point A, with the other defcribe the arch C D, and the 
ifiterre6tions that arch makes with the ra^s, aie the meafures to be given the figures at thofe feveral 
heights or perpendiculars B. Thus, if you wouid have a figure appear forty- two feet high ; take 
E D, which cuts the two Uft rays, and fet it off to F» which is forty-two feet above the bafc Tine A B» 
If another be required thirty feet high, the diftance G H muft be taken, which cuts the ray 30, 36, 
and gives the height of the ^gore P ; and fo of the red. The main point is the approaching or re- 
ceding of the line B ; which mud always be the diftauce between tUe fpedator and the objedl, 
namely here* thirty feec> or thereabout. 

For the fccond rule. Inftead of the perpendicular B ufed in the firft figure, I here put the divifion 
from fix feet to fix on the bafe line I T. The two firft points I and 6 are to be drawn to the point 
of fight K. Thus between the two r^ys I IC, and 6 K, we have the meafures of fix feet, which is 
the height to be given the figures. Then from all the other divUkiDs 12, iS* 24, 30, &c. draw lines 
to the point of diftance L, and in the interfedions made with the ray 6 K, draw httle parallels to the 
bafe line, between the rays I K, and 6 K. Thefe parallels will give the heights of figures of equal 
magnitude, but at different diflances. Whkh may be proved by comparing the meafures of the firft 
xneinod with thofe of the fecond. 

If it be aiked how much each figure is diminifhed from the firfl, which is fix feet high, you need 
only to take the heieht of the figure required in your compaiTes, and fet it off on the little fcale M, 
and the queftion is folved. Thus having taken the heiglit of the figure B, and fet it on the fcale M, 
it gives four feet ; which (hews, that a figure fix feet high, raifed thirty feet, will only appear to be 
four feet. The heights or diminutions of the reft are found by the fame operation ; provided the 
diftance be the fame with that of thefe. If the diftance be changed the procefs muft be begun anew. 

The figures V» X, Y» placed in the clouds are of the fiutne height and propoition as the figum in 
the uppermoft draught. They are only here added to ftiew, that though the method be different, the 
efFe6ls are the fame. 

What has been faid as to the diminutions of figures elevated over the bafe line A B in the firft 
method, and IT in the fecond, muft be obferved m proportion between thofe figures which are 
funk farther behind. Thofe of them which are placed on an elevation muft have the fiame relative 
magnitude according to their heighth with the figure on the gjround, on the fame line with them, 
as F and P have to A. Thus, in the fecond rule, if over-agamft the laft figure N, another figure 
C, be placed on a tower forty-eight feet high, its magnitude muft be in the Tame proportion to N, 
as the figure at N has to that at 1. And inafmuch as the figure at N contains only two and a half 
of the fix parts which I contains, this at O upon the tower muft only have two and a half of the 
fix parts in the figure N. If I would have another figure H, on another tower, forty-eight feet high 
oppofite the figure I take two parts and a half of the figure Qfor the height of the figure. If an- 
other were required in S, which is thirty feet high, in the fame tower, he muft take four of the fix 
parts of the figure that is, four feet ; as already mentioned in the firft method between the rays 
GandH. 

What renders this rule the more valuable is, that all the proportions of figures may be learnt by 
heart. For whoever would be at the trouble of making this meafure, where he might add more 
parts, they would ferve him in all cafes ; and he would render them fo familiar, that in a little time 
he would tell you offhand, that if you are thirty-five feet diftant, and the figure fix feet, or fix parts 
high, when on the ground, another, that fhall be of the fame fize, will only appear five and a half 
when raifed to the heieht of twelve feet ; only five, if raifed eighteen feet ; only four and a half, if 
twenty-four feet ; only four, if thirty ; only three, if thirty-fix ; and only two and a half, if forty- 
two : and ib on, by fix and fix, to any number at pleafure. 
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PRACTICAL PERSPECTIVE. Part V. 



T^he Origin of Shadows, with the Laws of their Proje&ion 

from opaque Bodies. 

TTo define a natural fiadow^ we do not call it an abfolute privation of all 
light, for this would be to form a perfedt obfcurity, wherein objc<Jls 
would be no more feen than their ftiadows : but by Jhadow is meant di- 
minution of light, occafioned by the interpofition of fome opaque body, 
which receiving and intercepting the light that Ihould be caft on the 
plane, gives there its own fhadow. For the rays of light diverge, and 
difFufe themfelves on every thing not hid therefrom, particularly on every 
plain and fmooth fubflance, but where there happens the leafl elevation, 
a fhadow is produced , which exhibits the figure of the illumined part on 
the plan. 

The diverjity of luminaries occafions a difference of fhadows ; for if the 
body that illumines be larger than the body illumined, the fhadow will 
be lefs than the body. If they be equal, the fhadow will be equal to the 
illumined, and if the luminary be lefs than the objedt, the fhadow will be 
continually enlarging as it goes farther oflF. 

The better to compr^ihend this, I here add three figures, which may 
ferve as a foundation for all the rules to be advanced hereafter. 

The firfl fhews, that the luminous body A B, being larger than the 
illumined fphere C D, enlightens more than half the objedt, and gives 
a pointed or conical fhadow, whereof the luminary is the bafe. This 
truth is evinced in an eclipfe of the moon, which is rarely quite covered 
by the fhadow of the earth, though the, latter be above forty times bigger 
than the former. The reafon is, that the fun, which is the luminary, is 
one hundred times bigger in diameter than the earth, which therefore it 
illumines more than half, and of confequence makes its fhadow ter- 
minate in a point. 

In the fccond figure, the luminous body F G is equal to the illumined 
fphere H I, therefore half of the object is enlightened, and its lhadow 
projedted parallel, H I K L, and it will be propagated in that form to, 
whatever diflance the luminary is capable of adling. 

The third figure fhews, that the luminary or light M, being lefs than 
the illumined N O, that objedl is not half enlightened. And of confe- 
quence the fhadow NOP Q^enlarging as it recedes farther from the ob- 
jjedl, makes a pyramid, whereof the luminary is the point or vertex. 
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Of the difference of Shadows^ 

From what has been obferved in the preceding page we draw this 
conclufion, that the fame objedt may projedl fliadows of divers forms, 
though ftill illumined on the fame fide ; the fun giving one form, the 
torch another, and the day-light no precife form at all. 

The fun always makes the Jhadow of breadth equal to the opaque objeSl. 
that is, projeds it parallel-wife, as in the firft figure. 

How this method is to be put in practice, and every objedt have its na- 
tural fliadow, fliall be fliewn hereafter. It is certainly of confequence to 
all painters, engravers, &c. to obferve thefe rules precifely, and not indif- 
ferently to ufe the fame method for fliadows produced by the fun and by 
artificial luminaries^ as is too frequently done. 

The fliadow produced by a torch or flambeau is not projedled in paral- 
lels, but in rays proceeding from a centre ; whence the fliadow is always 
bigger than the opaque body, and grows bigger as it recedes the farther. 
This is 'fliewn in the fecond figure, where the fliadow is larger than in 
the firft, though the cube of the one and the other be of equal breadth and 
height. It appears, therefore, a grofs abufe, to reprefent the fliadow of 
a torch like that of the fun, and the fliadow of the fun like that of a can- 
dle, when the difference is fo confiderable. 

T^here is a third kind of Jhadow^ neither produced by the fun nor a torch,, 
but only a fine clear day, which wanting ftrength to finifli and define its 
form occafions a dimnefs near the objedt, as in the third figure. Now 
for this there is no certain rule, but every body condudls it at difcretion. 

All thefe fliadows, both thofe of the fun^ of the torchy and of the 
day4ight^ muft appear darker than the parts of objedts not illumined. 
Thus A is lefs dark than B, by reafon A receives the refledlion of the 
brightnefs around it, and B has no refledlion but from A, which itfelf 
is in obfcurity. It muft be obferved by the way, that the part of the 
fliadow moft remote from the objedt is ftill darker than that neareft it 
as G is darker than H, by reafon. A cannot communicate the little reflec- 
tion it receives, as far as G, though it does to tL 
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To find the Form of the Shadows. 

It may be remembered, at the entrance of this work, perspective 
Was defined the art of reprefenting objedts which are on the ground or 
horizontal plaice, upon a plane perpendicular to the horizon. But in the 
bufinefs of Ihadows it is quite the reverfe,- fince wc there conceive a body 
raifed over the plan, which being illumined, calls its own Ihadow on the 
plan ; as the body A gives a fhadow B, on the plan. 

To produce a (hadow, two things are fuppofed, namely, light and an 
opaque body. Light, though quite contrary to fhadow, gives it its being, 
as tlie opaque objed: gives its form and figure. What we have here to 
conjideris the Jhadows^ the reader has been already inJlruSiei in what relates 
to putting the bodies in perfpeBive. 

To conceive the nature of Ihadows more clearly, and render the prac- 
tice more ealy, it muft be obferved, there are two points to be made ufe 
of. One of them is the foot of the light, which is always taken on the 
plan the objedt is placed upon ; the other is the luminary. The rule be- 
ing common to the fun, torch, or any other light, with this difference, 
that the fun projects the Ihadow hi parallels, and the torch in rays, from 
the fame centre. I begin wath the fhadow produced by the torch, as 
leading to a more eafy underftanding of that by the fun. 

Suppofe then, for example, it is dcfired to have the fhadow of the cube 
A here reprefented in B, lines muft be drawn from O, the foot of the lu- 
minary, through all tlie angles of the plan of the cube, as here O D, O E, 
O F, O G. Then other lines are to be drawn from the point of tlie light 
of the torch C, through all the raifed angles, till they interfedt the lines 
from the point O. Thus having drawn a line from O through the angle 
D, another muft be drawn from C through the raifed an^, interfering 
the former in H, which point H will be the fhadow of that angle. And 
if from the fame point C, the lame be done through all the raifed angles, 
the lines of the plan will be cut in the points H I K L, thefe points being 
connected together by right lines, you will have the fhadow of the cube, 
as is fhewn in the uppermoft figure of interfc^ion, and more diftiniSlly in 
ithat below. 
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Shadov's from the Sun. 



1 HE fun/ that magnificent luminary, being vaftly larger than the tcr- 
reftrial globe, as has been already intimated, muft give the fliadow of that 
Iphere pointed, by reafon it always illumines more than half thereof. 

In confequence of this demonftralion we might conclude, that all the 
fun's fhadows muft be lefs than the bodies that project them, and dimi- 
nifli more and more as they recede farther. Now this would be true, 
were there any conceivable relation of magnitude between the illumined 
body and the illuminer ; but as all objects on the earth are fofmall, either 
in comparifon of that ftar or of the earth, the diminution of their fhadows 
is imperceptible to the eye, which fees them always of equal breadth to 
the body that forms them. On this account all the fhadows caufed by 
the fun are made in parallels, as is fhewain page 1 30.. 

From the whole it appears, that to find the fhadow of any body what* 
ever, oppofed to the fun, a line muft be drawn from that luminary per- 
pendicuhr to the place where, according to former diredlions, the foot 
of the light is to be taken, and from this point an occult line is to be drawn 
through one of the angles of the plan of^ the object, and another from the 
fun through the raifed angle ; the intcrfedlion of the two lines will ex-» 
prefs how far the fhadow is to go.. The^dtb^r line. muft be drawn pa-r 
rallel hereto. 

For example, to find the fhadow of the cube A, the fun being in B! 
From the bottom of the fun C, which is, as it were, the foot of the 
light, draw a line through one of the angles of the plan, as C D. Then 
from the other angle E, draw a parallel to this line. The breadth of the 
fhadow being thus finiftied, to find the extreme thereof, draw a line from 
the fun B, through the raifed angle F, cutting the line C D in G. Then 
drawing a parallel to this line through the angle H, it will cut the line E 
in the point I ; thefe two points . G and I being connedled by aftrait line 
compleats the fhadow of the cube DG I. 

If.you defire to h^ve the fhadows caft forward, or any other way, you 
have only to determine the place of the fun, and the point beneath it, to 
draw the lines of the fame angle, and the other lines parallel thereto. The 
method is the fame as in the former cafe, fo that it needs not be repeated. , 
The figure fliews the reft. 
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The Shadows produced by the Sun are equal in all Obje&s of 
the fame Height^ though at a Difiance from each other. . 

Experience teaches us, that feveral elevations of the fame height, 
removed to a diftance from each other, do yet projed: equal fhadows at 
the fahie time. I fay in the fame time, for the fliadows are lengthening 
and fhortening, in proportion as the fun comes nearer or recedes farther 
off : one or other of which he is continually doing. . 

For this reafon, when the (hadow of an objedt is to be produced, you 
muft determine the place of the fun, and the point underneath which I call 
the foot of the luminary, and draw two occult lines from them, for the 
fextremity of the (hadow ; as here the palifadc A gives the extreme of its 
lhadow in B. And if from this point B, you draw a line to the point of 
fight C, this lineB C will be the lliadow of the palifade D, as well as of 
that of A, and of all others of equal height in the fame line to the very 
point of fight. In effeil, it muft be held for a certain maxim, that flia- 
dows always retain the fame point of fight as the objedts. 

On the footing of this obfervation, that objedls of the fame height give 
equal fliadows, if you wbuld give the fliadow of the palifadcs E, F, which 
are the fame height as A, D; take in your compafles the diftance A B, 
and fet it on the foot of the palifade E, by which you will have EG; then 
from G draw a line to the point of fight C. And thus you are to pro- 
ceed, be the walks ever fo numerous. 

If the light come from the fore-part, as in the figure undemcatli, the 
method muft not be altered : but only the foot, or bottom of the fun, 
is to be brought nearer or farther off according to the fun's place, and 
lines drawn from the centre and foot of the luminary through the upper 
and lower angles. Thus the lines from H and I give the extreme or the 
ftiadow of the palif ide K, in the point L ; and from L a line drawn to 
the point of fight M limits the fide fliadow. From the remote angles of 
the plan of the palifadc, a parallel to the line H drawn as far as the ray 
L M, will give the extreme end of the fliadow, and the whole will ap- 
pev natural. 
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Of Shadows, uoben the Sun is direSily oppofed to the Eye, 

As often as the fun is before the eye, that is, dircdly over the point of fight, 
the fides of the fliadow it produces will be parallels, as all the vifual rjiys are. 
For this reafon, the point of fight is always to ferve for the foot of the light 
when in that altitude, and the other ray, that is to deterinine the ftiadow, will 
be taken from the centre of the fun. 

Thus the (hadow of the cube A being required, draw lines through the an* 
glcs of its plan B C, to. the point of fight D, as the lines B E and C F* Then, 
from the centre of the fun G, draw two rays cutting the former in the points 
K and L» and pafling through the raifed angles H and I. By this means the 
lhadow of the cube will be found in B K L C. 

The fliadows of the two other objedls, M and N, arc £ound by the fame rule, 
and fo might the fliadow of any objccfl whatever. 

But my mind fuggefts, that there might be fome difficulty, if, inftead of a 
cube, a pyramid were given : by reafon the ray from the middle of the pyramid, 
and that from the fun, pafling through its vertex or point, only make one line ; 
and of confequence cannot terminate any thing for the fiiadow of the vertex of 
that pyramid. 

When this happens, draw a line from the point of fight F, through one of 
the angles of the plan ; by which means you will have O Q\ Then from O 
ere6t a perpendicular O S, and from the point of the pyramid Tdraw a parallel 
to the bafe, till it cut the perpendicular O S in the point V. Draw the ay of 
the fun through this point, and continue it till it cut the ray O Q^in the point 
X ; from X draw a parallel to the bafe, as far as the ray of the middle of the 
pyramid, which will be cut thereby in the point Y, the extreme of the (hadow. 
To Y draw lines from the angles Z and O ; and the triangles Z Y O will be the 
lhadow of the pyramid. 

The like you are to do for the oppofite face, if it be perpendicular to the plan ; 
and the fame rule will ferve in all cafes. For example, if the point, or apex cor- 
refpondto the centre of the plan, draw a line from the fame centre parallel to 
the bafe, and of any length at difcretion ; and from the end of the line, as here 
from O, draw a line to the point of fight, and proceed as before. Which will 
be a (landing rule, whether the pyramid be viewed in front or fide-wife. And 
hence you will eafily judge what is to be done, if the point or vertex correfpond 
to any other ray of the middle of the plan. 

The walls in the front of each figure have their (badows as already taught in 
that of the cube A. 

Y2 
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For the Shadows of perforated Obje&s, 



VV HEN the object is fquare or rcAilinear, a line muft be drawn from 
the foot of the himinary through the angles of the plan for one fide of the 
fhadow, and parallels thereto for the other fides ; then from the middle 
of the fun B, draw aline through the raifed angle C, which will cut the 
line from A, in the point D ; through which point a line muft be drawn 
to the point of fight, till it meet the remoteft line from the plan F. To 
find the reft of the ftiadows ; draw parallels to the line BCD, through 
the angles GH I ; and inafmuch as the fun illuminates two fides of the 
object, and makes the fliadow broader, as is ftiewn in the figure, where 
G C and JJ I are the diagonal of the fquare pieces ; where thcfe lines 
drawn through G C and H I cut the line A, a line muft be drawn to the 
point of fight E ; and you will have the whole projection, orftiadowof 
the objedl. 

If it be a round objedt, as reprefented in the fecond figure, a circle muft 
be defcribed, according to the rule given for arches in pages 6a, 63, by 
erefting of perpendiculars, &c. And when the circle is formed, and its 
thicknefifes given, from the bottom of thofe perpendiculars, parallels to 
the bafe muft be drawn : as here L. Then taking L, which is the 
parallel of the middle of the circle, for the foot of the luminary, from the 
middle of the fun M, draw a line paflSng over the circle N, and continue 
it till it cuts the parallel Lin the point O ; which will be the extremity of 
the fhadow. The vacuity or aperture of the rotundo is found by drawing 
a parallel to N O from the point P, which is the top of the objeift oppo- 
fite to the fim, till it cut the line L O. The reft of the rotundo will be 
found by drawing another little parallel to NO from the point R, which 
will give S. The reft of the round objed: is found by drawing parallels to 
N O, through all the points of the circle of perpendiculars, which are to 
be continued till they cut the parallels to the bafe line ; as is here done 
for that of the middle L O. I could eafily mark them all with points, 
but I forbear it to avoid confufion. 





IS? 





I 



Digitized by 




Digitized by 



Part V. 



PRACTICAL PERSPECTIVE. 



136 



Shadows ajfume the Form of the Planes they are caft upon. 

Hitherto I have confidered lhadows on the horizontal plane ; being 
certain that a perfon who underftands fuch, will find no difficulty in ttwe 
pradice of the reft which follow^ For the rule is the fame in all ; and 
one fingle inftrudtion will fuffice to fhew how fliadows fink and rife ac- 
cording to the planes on which they are caft. 

To ftiew that thefe fliadows are formed by the fame rule as thofe pre- 
ceding^ draw a line from the foot of the luminary A, through the plan of 
the door B ; and another from the fun C, over the top of the fame door 
at D ; thefe lines will interfe^ each other, though without the limits of 
our page, and give the extremity of the ftiadow ; as already is obferved of 
the others on the horizontal plane. But the wall E preventing the line 
A B from being continued as it ftiould be if the plane was horizontal, 
obliges it to rife, as we fee in F G, For this reafon the fun*s rays, which 
Ihould proceed to meet the line A B, cuts it on the wall in the point G, 
and there marks the form or ftiadow of the door ; the top whereof is 
drawn to the point of fight H. 

The ftiadow of the objed K is caft in all its length K I, and pafles 
over that other L. And it is to be obferved, that the ftiadow ftill pre- 
ferves its length, though it meets with a raifed objeit in the way : and 
that the ftiadow which pafles over any thing afiTumes the fame figure, as 
here the fliadow M and N takes the form of the objedl L, or rather is loft 
in the fliadow of L. 

Though I have made the fun to appear in all my figures, it muft not 
be imagined that he is fo near the objects. My intention was to fliew 
that the rays proceed from him when at fuch a height, though far with- 
out the limits of the paper, as in this fecond figure, which yet has the line 
for the foot of the fun A B, and that of the rays of the fun C ; by reafon 
thofe are always required for finding the extremities of the fliadow. 

The fliadow of tne objedl O is found by continuing the line A B, and 
making its rife over the fteps, and againft the wall, till cut by the ray in 
the point S, by the rays pafiSng over the corner of the objedl ; and from 
S drawing a line to the point of fight T. 

To find the fliadow of the objedl P, it muft be remembered (as already 
obferved) that the foot of the light is always fuppofed on the plan where 
the objed: is placed. Accordingly the ray C cutting the little line A B, 
fliews how far the ftiadow of the little objedt P muft go, to be thence 
drawn to the point of fight T. 

The objedt V cafts its ftiadow the ufual length, though in its way it 
defcends into a pit and rifes again. 

The ftiadow of the wall R, is found by the fame rule as the reft : as 
appears from the lines A B and the ray C. 
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To Jind the Shad<yvos of ObjeEis broader at Top than at Bottom, 

When the projedion or fliadow of a £gure is required, 
whofe top is broader or wider than the bottom, as in the two 
adjoining figures, the ufual method is, to make a plan, and 
draw perpendiculars, as B A, B A, from the fame. The 
plan finifhed, a line muft be drawn underneath the fun, as 
already mentioned, and parallels to this line be drawn from 
all the angles of the plan. Then a line is to be drawn from 
the fun C, through one of the angles of the objed, as D, 
till it cut the line of the plan of the fame angle at Ano- 
ther line is to be drawn over the angle A, till it interfefts the 
line B A in the point F. Then drawing lines from E and 
F to the point of fight, you will have the fliadow of the 
fquare of the top of the objeA. Laftly, drawing lines from 
the point of the figure H, to the points F and L, you will 
have the fhadow of the whole figure, which is a pyramid 
inverted. 

It is evident that the projection or (hadow of the crofs 
underneath is performed after the fame manner, which it is 
unnecefiary to repeat. 
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To find the Shadows of ObjeSls fufpended fro7n the Ground. 

The method of finding the fhadows of objeAs fufpended from the 
ground is rendered very eafy by the preceding rule : all you have to do 
is to find the plan, and from the angles thereof to draw parallels to meet 
the perpendicular line under the fun, and then,. from the fame angles of 
the objedls fufpended in the air, to draw other lines, cutting thofe drawn 
from the plan ; by which means you will find the extremes of the lha-? 
dows, as already mentioned under the preceding figures^ 

I am clearly perfuaded, that my reader would eafily conceive the me- 
thod of thefe, or anv fhadows made by the fun, without farther explana- 
tion of the figures nere annexed, they being all intelligible, and performed 
by the rules already taught. 

However, as every inflance has fomething particular therein, it may 
not be improper to take notice thereof^ that there may be npthing but 
what is eafily underfl^ood. 

I obferve then, that in the firfl figure the plan A B C D is alone made 
ufe of, to find the fhadows of the objeds E F, by reafon they are both 
on the fame line, and of the fame height. 

In thefecond, it mufl be obferved, that the piece of wood Gcaftingits 
fhadow on the wall the fhadow makes that fame figure at the cornice 
I underneath. And the fame is obfervable of the flick K, raifed againfl 
the wall H. 

To find the fliadow of the board L, the rule already delivered for ob- 
jcdts broader at top than at bottom, mufl be remembered i for having 
drawn the perpendicular M, where it cuts the ray N O, you mufl draw 
the line from underneath the fun M P. Then from the board L, draw- 
ing a line to cut the line M P, the point of interfedlion will be the extre- 
mity of the fhadow. 

♦ 

The fhadow of the globe or ball Q^is likewife found by letting fall 
two perpendiculars, of which the plan is to be formed, then through the 
centre of this plan drawing a line from beneath the fun R, and a tangent 
from the fun, as Q^S, till it cut the line R in the point T, and lafllv ano- 
ther, as V, cutting the fame line R : this interval T V will give me ex- 
tent of the fhadow of the balL 
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^o find the Shadows of human Figures^ caufed by the 

Light of the Sun. 

Tl^HE (hadows of figures is found by the fame methods as thofe of other bo- 
dies, that is, by parallels both from underneath the figure, and from the fun ; 
with this difference only, that the fliadow of other bodies or objeds is found by 
means of their plan, whereas figures have none. But in lieu of fuch plans, a 
line mud be drawn underneath the figure, and on this line, the feveral remark* 
able points of the figure to be let fall perpendicularly, which line is to ferve as a 
plan. 

For example, In a figure naked^ or undrejfed without a cloak or gowtt^ as the firft 
figure hereto adjoining, with its back towards us i from under its feet, as A, 
draw a line to the point of fight B, and to this line A B draw occult lines from 
all the points that may contribute to the true fhadow ; thus from the hand C, 
let fall a perpendicular, cutting the line A B in the point D,and from the elbow 
E let fall another to the point F, and a third from the head G to the point H, 
and from all thefe points D F H, as alfo from the end of the ftafF I, draw paraU 
lels to the bafe line. 

Then having determined the height of the fun, a line muft be drawn from'thc 
fame, as K, palling over the edge of the hat G, and continued till it cut the line 
H in the point L, which will be the extreme of the ftiadow. * And again, from 
the hind edge of the hat M, draw a parallel to K G L, till it likewife cut the line 
H in the point N, thefe two points N and L will be the (hadow of the hat. A 
third parallel mud be drawn through the point C, till it cut the line D in the 
point O, this point O will be the ftiadow of the hand that holds the ftaff ; draw- 
ing therefore a line from the point O, to the point I, the line O I will be the 
fliadow of the ftafF. A fourth parallel is to be drawn through the point E, which 
cutting F in P, will be the fliadow of the elbow. The fame do fromall the other 
parts, as the knees, the feet, &c. Thefe feveral points connefted together, give 
the (hadow of the whole figure. The ftiadow of the little figure Q^is done by 
the fame method. I have not exprefled all the points and parallels therein, in 
order to avoid confufion. 

To find the Jhadows of figures cloatbed in long garments ; draw a line from under 
their feet to the point of fight, as here the line S R, and through the bottom of 
the robe draw two parallels to the bafe line, each way, as the lines T and V, and 
between the two another line X for the middle of the figure. Then from the 
top of the head draw a line Y, for the ray of the fun, to be continued till it cut 
the lineX in the point Z ; which point Z will be the extreme where the fliadow 
is to terminate. The reft of the ftiadow will be drawn between the two paral- 
lels T and V. If any thing comes over them, as the two plaits or folds f and *, 
they muft be drawn by parallels to Y Z, till they cut the line V. And thus f 
gives the fliadow of the elbow, and * that of the folds of the gown. 
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An eafy Method of finding the Shadow of a Body from 

the Sun. 

Were I here to add the (hadows of all the objeds that might be 
given, it would be a work without end, objeds being multipliable to in* 
finity ; in efFed:, befides the greatnefs of their number, each particular 
one might furnilh out a whole book, as being capable to be turned, in- 
clined, and difpofed in many and various manners, each of which has its 
feveral fliadows. But the labour would be ufelefs, inafmuch as every 
body will be prepared to make any at pleafure, provided he be matter of 
two or three rules already laid down for the fhadows of objects taken 
from the fun, two kinds of lines have been fhewn to contain the means 
for finding all fhadows imaginable ; one of the lines coming from under 
the fun, and paffing over the plan, and the other proceeding from the fun 
itfelf, and paffing over the object, and cutting the former line in the place 
where the fhadow is to terminate. But; as thefe lines are to be all paraU 
lei, that is, thofe from under the fun parallel to each other, and thofe 
from the fun likewife parallels among themfelvcs, it may be neceflary to 
give a method of drawing them with expedition and advantage. 

I have already fhewn how to draw parallels to the bafe by means of 
a fquare board, as A, and a ruler B, which fame may ferve to draw the 
lines from under the fun, when found diredtly over the face of the objedt, 
as the line C D. But where he illuminates the objedt from an angle, an- 
other inftrumcntmuft be ufed, as that here reprefented E, which is a rule 
fattened to the end of another piece of wood, well fquared, and grooved 
quite through, fo as the rule FG may be moveable therein with fome 
force, and that having taken an inclined line, as H D, another parallel- 
thereto I Kmay be taken by means of this bevel, which is the name the 
workmen give this moveable fquare E F G. This inttrumcnt ftiortens 
the work exceedingly, when fliadows are to be made by the fun, on which 
occafion there is no line of any inclination whatever j but parallels will be • 
required thereto. The application will evince its ufefulnefs. For fha- 
dows by the candle or torch, it is of no importance^by reafoa^ll the lines 
are there drawn from a centre. 

Z 
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Shadows from a Torch, Flambeau, Can die, and Lamp, 

It has been already obferved, that there are two points required for the 
Ending of lhadows ; the one the foot of the flambeau, candle, lamp, &c. 
which is always found on the plane where the objedt is placed, the other in 
the fire, or flame of thofe luminaries. 

From the firfl point, which is the foot of the flambeau, or beneath the 
lamp, &c. lines mufl: be drawn through all the angles of the plan of the 
objedt, whofe fhadowis required ; and the fecond point gives other rays, 
which paffing through the angles of thofe objeds, interfed: the former 
lines, and fhew where the fhadow is to terminate. I fliall illuftrate this 
by an example, wherein the fame letters fhall be ufcd for all the three lu- 
minaries, from which it will readily appear, that the pradtice is the fame 
in all. 'With this only difference, that the foot of the flambeau or torch 
adlually flands on the plane, and that the others are only conceived to do 
fo. 

I add then, that if the fhadows B of the cubes A be required, lines mufl 
'be drawn from the point O, which is the foot of the luminary, through • 
all the angles of the plans of thofe cubes, as O D, O E, O F, O G, and . 
then from the point C, which is the light or fire of the luminaries, other 
lines mufl be drawn through the angles of the objeds, and continued till 
they interfedl the former lines from 

Thus having drawn a line from the point O through the angle of the 
plan D, drawing another line from C, through the correfpondent angle of 
the object P, this latter line being continued, will cut the firftfrom the 
angle D in the point H, which point will be the fhadow of that angle 
D P. From the fame point C, do the fame for all the other angles of the 
plan in the points H I K L, which points being connedled by right lines, 
give the fhadow of the cubes, as in the three figures* From this inflance 
. it readily appears, that the method is the fame in one as another. 

In the following page we fhail fhew how to find the bottoms or feet of 

icandles and lamps. 
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Of the foot of the Luminary. 

Since the method of finding (hadows by the torch, candle and lamp is the fame in all, as 
already obferved, there is no occafion for dimnguifliing between them in any of the following 
rules. For when I put a candle, a torch or a lamp might as well be put in its place, the light 
of one having the fame efFeft as that of any of the reft. So that for the future, we (hall ufe the 
word light indifferently for all three. 

As to Ac foot of thefe luminaries, which muft ftand on the plans where the objefts are 
placed, it is found after the following method. 

A lighted torch being in a chamber, whether in a corner, at a fide, or in the middle thereof 
^inftanccs of each hereof we have in the erefled figure j we muftconfider all the parts of the 
room, namely, the cieling, floor, fides, &c. as having points wherein the foot of the luminary 
may be placed, and that from thefe points h'ncs may be drawn through all the angles of the 
plan of the object whofe fliadow is required, as (hall be expreffed more at large in the follow- 
ing page, my chief defign in this being to fhew how that point is to be found. The torch 
then being placed in A, this point A is the foot of the light, and B the light or fire of the torch,, 
which fire is there fuppofed immoveable, though the foot may be found on all fides. 

To find the foot of the luminary on the -fide of the wall C, draw a parallel to the bafe line, 
from the point A, till it cut the ray D E in the point F, from which point ereft a perpendicular 
F G. Then from the point B, which is the fire, draw another parallel ta the bafe line till it 
cut F G in the point H, which H will be the foot of the luminary \ as if the torch were laid 
all along, its fire ftill remaining in the point B. 

To find the fbot of the fame luminary on the cieling, firom the point G draw a parallel to the 
bafe line, as G I, and from the point b ere<9: a perpendicular to the fame G l\ this gives the- 
point K for the foot of the luminary, as if the torch were turned upfide down. 

To find it on the other fide of the room, the fame method muft be obferved as for the fide C, 
and you will have the point L. 

To find the foot of the luminary in the middle of the room, draw a line from the point H to 
the point of fight, till it cut the perpendicular E in the point M. Then from M draw a paral- 
lel to the bafe line, interfecling the torch in the point N \ this point will be the foot of the lu- 
minary for the middle of the room. 

The foot of a candle is found after the fame manner as that of a torch, taking the middle 
of the foot of the candleftick for the foot of the luminary ; but when it is a plate, or an arm 
fixed in the wall, it is this arm or branch, that determines the line where the foot of the lumi- 
nary fhall be. For inftance, in the p'ate P, through the arm Q^draw a perpendicular to the 
bafe line, as R S. Then from the fire T, draw a little parallel to the bafe line, vi hich cutting 
R S in the point V, gives the foot of the luminary for that fide. The point X will be the foot 
for the floor, the point Y for the cieling, and Z for the front toII of the room. 

As to lamps, it is the place they are hung in that determines the foot, as here ihe character * ; 
from which place a parallel to the bafe line is drawn as far as the firft ray, &c. The reft the 
(ame as in the torch or candle^ 
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To find the Shadows of a Torch on all the ^ ides of a Room. 



X HE fhadows taken from the fun always tend to Awards the earth, by reafon that ftar never 
gives us any of its light, but when above our horizon, and of confuquence raifed above our or- 
dinary obje6ts, and fo occafioning their fliadows to defc^nd But the cafe is different in torches, 
candles, and lamps, which may be placed either above, below, or on the fides of objefts, and 
therefore may yield fhadows on all fides, as we arc now to fhew. 

The preceeding figure will help to find the fhadows of objects difpofcd on all fides of the 
i^oom, for having found the foot of the luminary as already direded, there is nothing difficult 
behind, the method throughout being the fame with that for the cube in page 141, to which re- 
courfe may be had. However, to fave you the trouble of going fofar back, I fhall here obferve, 
that to find the fhadow of the table the torch is placed in, you mufl draw lines from the foot of 
the torch A, through all the feet of the table C. Then from the point of light B, draw lines 
over all the points of the table 1 1 1, &c. till they interfeft the rays C C, &c. in the point 
G O, &c. which will give the bounds of the fliadow of the table. 

The fhadow of theobjeSD is found by drawing lines from the point A, through all the 
angles of the plan, as far as the angle of the wall D, and from that angle raifing them perpendi- 
cularly. Then from the point of the light B, drawing lines over the objeft D, and obferving the 
angles correfponding to the lines of the plan, you will have the fliadow F of the objeft D, 

The fhadows of all the other pieces are found after the fame manner : fo that all we fhall 
here note, is the foot of the luminary, the fire itfelf being fuppofed to be fixed in the point B. 

For finding the fhadow of figure G,the point L is the foot of the luminary. 

To find the fhadow of figure N, the point H is the foot of the luminary. 

To find the fhadows of the figures I and M, the point K is the foot of the luminary. 

Far ihef cond figure ; having found the foot of the luminary on all the fides of a room, as 
direfted in the preceding page, the fhadows of objefts are found in any place at pleafure by the 
rule now delivered. For example, having found the foot of the luminary Q^and its fire P, if 
you would have the fhadow of the objed R, draw rays from the point Q^over the plan of the 
objeft, continuing them indefinitely. Bur inafmuch as they meet with the wall, or fide of the 
room T, in the places S and S, where they meet the fame, they mufl all be raifed 5 then draw- 
ing other lines from P over the fame object R, they will cut th ofe of the plan, and mark the 
place of the fhadow upon each, obferving that the angles refer to the lines drawn from the plan, 

This method is fo univerfal, that a perfon who only knows how to take the fhadow of a cube, 
will make no difficulty of finding the fhadow of any other object whatever. For this reafon, 
having deferibed that method for the cube in page 141, and added this above, which in efFcft 
is the fame ; I imagine I have given abundant inftrudlion for the managing of all fhadows, and 
may be excufed from repeating the fame in the feveral figures following. Wherein all I fhall note, 
is the point for the foot of the luminary. 

To find the fhadow of the figure V, the point X is the foot of the luminary. 

To find the fliadow of- figure Y, the point Z is the foot of the luminary. 

To find the fliadow of the figure +, the point & is the foot of the luminary. P is the fire, 
er light itfelf, for all the objeds in the fecond figure. 
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The Shadow vf an ereSi and inverted Pyramid by Torch4ight. 

T^HE fliadow of an crcdl pyramid by torch-light, falls as it would by 
the light of the fun, and in both cafes there is but one line wherein the 
vertical point of the pyramid will be found. Upon the plane B C D E 
draw the diagonals E B and D C, through the central point F raife the per- 
pendicular F A, and from the four points B C D E draw lines to the 
point A, and the pyramid will be erected. Then to find its fhadow, 
draw an indefinite line from the bafis G of the illuminating body, paffing 
through F, and from the central flame of the torch H draw another line 
over the vertex of the pyramid in the line G F, till it cut the point I, 
which point will limit the (hadow of the pyramid. Laftly, draw a line 
from C to J, and another from E to I, and the triangle C I E will be the 
fliadow of the pyramid. 

To gain the fliadow of an inverted pyramid, draw perpendicular lines 
from the angular points of its bafe, ^nd form the fubjacent plane by means 
thereof, after the manner direfted for the fun, page 138. And from all 
the angles of this plane, draw lines to the bafe of the torch G, then from 
H, the central point of the flame draw other lines, touching all the angles 
of the bafe of the inverted pyramid, and dividing thofe of the plane, 
whereby the fliadow will be defined; as wc before obferved, in other in- 
ftrudlions relating to the torch. 



The Shadow of a Crofs. 

We before confidered the Iliadow of a crofs by the fun, let us now fup- 
pofe the fame objed: placed in the light of a torch, that we may find the 
difference between the two cafes. The conftrudlion of the latter is ob- 
vious enough, particularly if compared with the method of finding the 
plane, delivered in page 1 37, and the other directions laid down for flia- 
dows by torch-light. 
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Tofifid the Shadows of round Obje&s by Torch-light. 

There may feem to be more difficulty in rcprefenting the (hadows of globes, 
bottles, drinking veflels, and other bellied objedls, by torch-light, than inthofe 
of fquarc ones, but the diredions already given will ferve for thefe alfo; for 
there is nothing more required here, but to reduce fquares^ to rounds, as we 
taught in pages 19, 20, 28, 29, and 86 ; which contain all the neceffary inftruc- 
tione for giving the plans of round obje(Ss in pcrfpcdivc, whence all other cafct 
of that kind may be eafUy luiderftood. 

We gave in page 138, the method for finding the plan of a ball, and by mean* 
of (hat plan, the prccife magnitude of the ftiadow by the fun. But as the cafe 
of the torch differa from that, we (hall be a little nrwre particular upon the ball, 
becaufe it will facilitate all tbe other diredions relating to rounds. 

Having by means of a pairofcompaffes marked out the great circleof the ball 
A, draw its diameter B C, and below this circle draw a line parallel to B C 
touching the circle in the point H. Then from the extremes of the diameter 
B C let fall perpendiculars upon the line below, as B D and C E, and with thefe 
paints D and E make a plan D E F G in the ufual manner, the diameter where- 
of F G, will divide D £ at the point H- And this plan will ferve to find the 
ibadow of the ball A. Now, having drawn from the bafis of the illuminating 
body I, lines touching this plane on both fides, as IK and I L, and another 
I H M, through the centre of the plane H, as alfo lines from the centre of the 
flan>e N, which touching the ball between A and B, lhall divide the line I H at 
the point M : this point muft terminate the fha^ow. To gain the firft part of 
this (hadow, draw from the fame point N another line, touching the fore-part 
of the ball, and dividing alfo the line I H at the point Q^, then the diftances 
between Q^and M will be the length of the (hadow. And for its breadth, draw 
from the fame point N two lines touching the extremes of the diameter of the 
ball Z Z, and dividing the lines I K at the point R, and I L at the point S. Now 
then, as R S is the breadth for the fhadow, and Q^M the length of it, if the four 
points R S Q^M be joined with curve lines, there will be an oval formed for the 
fhadow of the ball A. 

X have been the larger upon this fliadow, becaufe I judge the dire(flion given 
about it alone fufficient for finding the other lhadows of rounds, as of the ob- 
ject V, for example, which having two unequal breadths, ought to have a plan 
of two circles. Ami the figure X having three, fhould have its plans corref- 
ponding thereto, one for the neck of the bottle, another for its belly, and a third 
for its toot ; all which are to be made as thofc for the ball. 

An infpedlion of the figures will render any farther explanation of them lui- 
necclTary. 
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Shadows on feveral parallel planes. 



jL he firft plane here is the floor whereon the chair A ftands ; the fecond 
plane is the upper part of the tabic, parallel to the firft, and may be either above 
or below it. There might alfo be more olthcfe planes wherein to find the foot 
of the illuminating body, in order to corfte at the (hadow of the objedl. Sup- 
pofe the foot of the illuminating body to be C, and the flame B ; from thefe 
points C and B draw lines through the upper and under part oi the objed D j 
which will give the ftiadow E upon the table. 

To find the (hadow of the chair A, which is placed on the ground ^determine 
the foot of the luminary on the table in on the ground : this is cleared by the 
inftrudtions following. 

From the point of diftance, which is here fuppofed without the limits of the 
paper, draw a line through the foot of the table F ; then from the angle G upon 
the table, let fall a perpendicular cutting the line F in the point H ; and from 
H draw a parallel to the bafe H I, which is equal to the upper part of the table, 
and will direft us to the thing required. For, drawing a line from the point of 
fight K through the foot of the luminary C, to the extremity of the table L ; 
from the fame pojnt L, let fall a perpendicular to H I, which will give the point 
M. Then from M draw a line to the point of fight K ; in which line M K 
will the foot of the luminary be found. To determine the precife point let fall 
a perpendicular from the point C, which, cutting the line M K will give the 
point N for the foot of the luminary. This point N thus found, there will be 
no difficulty in finding the ftiadow of the chair A, the m'ethod being the fame as 
for the other objedls taught in the preceding pages : that is, from the foot of the 
luminary N draw lines through all the angles of the plan of the chairi and other 
lines through the upper part of the chair, from. the luminary B ; thde latter by^ 
interfering the former exprefs the bounds of the ftiadow. For the reft the fi- 
gure gives fufficicnt directions. 

Th€ fecond figure is not here added as if there were any particular circumftanccs 
different from thofe of the figure above, but only to put you upon recollecting 
what has been already taught ; namely, that objects caft their ftiadows differ- 
ently, according to their different difpofitions about the luminary. Thus the 
little objedts on the table projeA their ftiadows this or that way as the luminary 
is on this or that fide, as is found from the common rules relating to the foot 
of the luminary, and the light itfelf. Moft of the objecl:s here reprcfcnted arc 
broader at the tops than bottom ; fo that it will be n^ceffary to make plans 
thereof, after the manner already ftiewn. 
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Ml. HESE figures are not placed in the fun's light, becaufe that luminary is high above all 
the objefts of the earth, and confequently can give no fliadow where the illuminating body is 
fuppofed to be under the objedt. If it be faid, though the fun*s rays enter a room, vet the ina- 
dowsof bodies continue to appear ; I anfwe^, that fuch fliadows are not immediately cau fed by 
the fun, but by the light refleded into thcTO'»m from other obi els ; and that they cannot be 
reprefented by parallel lines, as thofe of the fun, hut by rays iiFuing from the fame centre, as 
thofe of a torch, taking the reflcftlng body for the illuminating point* and proceeding in draw- 
ing fuch a fhadow as in the cafe of a torch. 

The direQions hitherto given, which turn upon the forming of plans, and drawing of lines 
from the angles of objects, to find the bounds of the fhadow, would be too tedious here, and 
the great number of lines necelFary to be drawn, would render the figure exceeding intricate, 
on account of the fcveral beams, fupporters, and rafters that would occur. This inconvenience 
drove me to invent a fliort, eafy, praftical method for the fame purpofe, without departing from 
the rules of art. 

The floor being put in perfpedlive, as was taught in pages 55, and^^y, and the illuminating 
body fixed, we muft find by means of the bafis of that body, where the illuminating 
point ought to be. To find this point, when the illuminating body is at B, draw from the 
foot of it C, a parallel to the bafe D E, till it cut the ray E F in the point G, from this point 
G raife a perpendicular G L, and from the flame of the torch B draw a parallel to D E, di- 
viding the perpendicular G L at the point L, and this point L will give the place and length 
of the (hadow. 

For example : to find the fliadow of the band A, from the point L draw a line touching the 
vertex of the angle H, and obferve where this line L divides the firft rib. as at the point I, 
which is the place of the fliadow's ending. From this point draw a parallel I K, and mark 
upon the ribs the place of the fliadow O. And to find the fliadow of the fpace betwixt them, 
draw another line from the point L, touching the vertex of the angle of the firft rib M, which 
will divide the angle of the interval at the point N. Now then, from the point N draw a pa- 
rallel N P, and you will thence have all the fliadow for the beam A. 

To find the fliadow of the joiflrs, draw a line from the illuminating point B, touching the 
angle S, and dividing the bottom of the entablature at the point T. Proceed thus with all the 
other ribs, and the madow will appear to be longer the farther it is removed from the lumi- 
nous body. Then mark upon one beam all the points T, and from the point of fight R, draw, 
lines through each of thefe points, and then the fliadows of all the other ribs will fall exaftly 
between the bands, as we fee in the points V V. 

The fecond figure Is the fame with the former, and diflfers from it only in being fliadowed, 
which would have obfcured the letters and the fine lines neceflfary in the other : only here the 
fliadow of the jambs of the gate muft be taken from the foot or tJie illuminating body, as in X 
andY. 
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To Jind the Shadow by the Foot of the Lumi?iary. 

If the objcifts be perpendicular to the bafe line, and higher than the 

flame of the candle A, we need only draw lines from the foot of the lu- 
minary B through the moft advanced angles of the objedls ; for example, 
C ana D of the fkreen, fg. I. and others from the angle of the wall E. 
Thcfe lines B C, B D, and B E, give the place of the lhadow in the 
points where the angles made by the leaves of the Ikreen, meet the floor ; 
as alfo the return of the wall in .the point G, from, whence perpendiculars 
muft be raifixl/a^ 15 R, which w^ttirnlinate the ftadows given by the 
candle Ar- - ^ • rj/. : J - .r: \ 

The reafon hereof is, that the line A B being parafllel tor the line C H, 
D I, K and E L, occafions the flame, in what part foever of the line .A B 
it be found, whether on high in the middle or below, to give a like 

It mufl: here be obferved, that this rule only holds good of objed^ 
raifed above the flame, as thefe are in the prefent figure. Fw fuch as 
fliew their upper part, as here the objed: M, the preceding rules take 
place; that isj lines muft be drawn from the foot and flame of the luminai^i 



BaBsaesssav. 



♦ - 

The Shadow doubled. 



When two luminaries fliine on the fame object, two fhadaws mudft 
be produced, each by means of the luminaries occafioning the refpedlive 
fhadow, and that in proportion to the circumftances of the luminary. If 
fuch luminaries when at equal diftances be equal, the lhadows themfelves 
mufl: be equal ; but if there be any difproportion, that is^ if one of them 
be a little bigger than the other, or one of them a little nearer the objedt 
than the other, the fhadows will be unequal. Thus the objedl O being ^ 
illumined by two candles, the one near at hand in P, the other farther off } 
in Q^, it is evident, the fliadow of the candle P will be deeper than that ♦ 
of the candle as iscxprefled in the figure* 

The rules for fuch fliadowsare the fame wrtK thofe already given both 
for the fun and the torch. 

Aa 
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Y*^^ Shadows t?/* human Figures 'hy TorMigbu 

I HAVE reafon to hope that the advice already given, not 
to turn over the page to a new figure, before the preceding 
one be well underllood, has been carefully obferved. Sup- 
pofing therefore my reader to have maftered what waS fdi- 
reaed in page 139, for finding the fhadows of human 
figures by the fun ; I have little to add as to thofe in the 
prefent plate ; the line drawn under them, which I ufe as a 
plan, ferving indifferently in either cafe. But inafmuch as 
the fhadow projeded by a torch is not equal to the body, 
as is the fliadow projeded by the fun, a farther confidera- 
tion muft here be added ; namely, that inftead of drawing 
the lines parallel to one another, they ipuft here be all 
drawn from a centre; that is, all the hnes drawn over the 
plan muft proceed from the foot of the luminary A, and 
thofe over and about the figure from the point of the flame, 
in Uke manner as for the other fliadows of the torch ; which 
it would be needlefs here to repeat, the figure itfelf giving 
abundant fatisfadtion. 
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'The different Diffofttiom and Heights Shadows by torch* 

light. 

Shadows from the fun are all caft the fame way, and 
have the fame difpofition ; it being impoffible the fua 
fliould occafion one fhadow to tend towards the eaft, and 
another towards the weft, at the fame time. ^True, in dif- 
ferent times of the day it makes this difFe^-ence : but ncv^ 
in one and tlie fame hoijr. 

But the torch, candle and lamp have always this effeift ; 
for in what place foever one of thefe luminaries be fpund^ 
provided there be a number of objedls about them, the 
ihadows will be caft various ways ; fpme to fhccjafl^. (5;^ 
to the weft, foffie to the north, and , p^ers to the fputh^ ^c- 
cofding to the fixation of the o^ytQi^dxo?^^-^]^}^^''' 
thp foot pf which, here reprefented by A, jfc^iqs^s ^\^?^' 
mon centre from which they allpfoc<^4 j and J^ie^^^ 
reprefented by B fliews where they are to terminate, though 
at different diftancesj as the neareft produce the iftiorteft 
jOb^dows, and the remoteft the longeft. 

Though in the fecond figure the luminary be not placed 
in the middle, yet the ^ame rule obtains, with refped to the 
fliadows as in the former figure ; being all drawn from the 
foot of the luminary C, and terminated by lines from the 
flame D. 
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